This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


W  ^  a  ; 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


An.  Rpt.  B.  a.  I.  1904. 


Frontispiece. 


Digitized  by 


Google 


U.  S.  DEPARTMENT  OF  AGRICULTURE. 


TWENTY-RRST  ANNUAL  REPORT 


OF  THE 


Bureau  of  Animal  Industry 


FOR 


THE    YEAR   1904. 


WASHINGTON: 
GOVERNMENT   PRINTING  OFFICE. 

19  0  5.  ugitized  by  GoOgk 


OdQ   3 


-    < 


3834? 


IPL'!5LK— No.  l.J.J      - 

AN  ACT  providing  for  the  public  printing  and  binding  and   ttie  disposition  of  public 

documents. 

Sec.  73.  Extra  copies  of  documents  and  reiwrts  sliall  be  printed  promptly  when 
the  same  shall  be  ready  for  publication,  and  shall  be  bound  in  paper  or  cloth,  as 
directed  by  the  Joint  Committee  on  Printing,  and  shall  be  the  number  following 
In  addition  to  the  usual  number. 

Of  the  report  of  the  Bureau  of  Animal  Industry,  30,000  copies,  of  which  7,000 
shall  be  for  the  Senate,  14,000  for  the  House,  and  9,000  for  distribution  by  the 
Agricultural  Department 

Approved,  January  12,  1895. 


Digitized  by 


Google 


LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agricultukk, 

Bureau  of  Animal  Industry, 
Washington,  D.  C,  May  22, 1005. 
Sir:  I  have  the  honor  to  submit  herewith  the  Twenty -first  Ajinual 
Report  of  the  Bureau  of  Animal  Industry,  prepared  in  accordance 
with  the  organic  act  creating  the  Bureau,  and  recommend  that  it  be 
forwarded  to  the  Public  Printer  for  printing  as  provided  by  section 
73  of  the  act  of  January  12,  1895. 

Respectfully,  D.  E.  Salmon, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary. 
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TWENTY-FIRST  ANNUAL  REPORT  OF  THE  BUREAU 
OF  ANIMAL  INDUSTRY, 


REPORT  OF  THE  CHIEF  OF  THE  BUREAU.^ 

CONTROL   OF   CONTAGIOUS   DISEASES. 
SCAB   OF   SHEEP,    CATTLE,    AND    H0BSE8. 

It  became  evident  last  year  that  the  means  which  the  Bureau  had 
employed  up  to  that  time  to  stamp  out  sheep  scab  were  not  proving  as 
effectual  as  desired.  This  condition  was  due  to  various  drawbacks. 
During  the  year  just  closed  the  methods  of  work  were  not  changed  in 
essential  particulars,  but  the  force  of  inspectors  was  increased,  and 
wherever  possible  their  work  was  concentrated  until*"  the  scab  was 
cleaned  up  from  that  point. 

Last  year  the  legislature  of  Wyoming,  realizing  that  the  sheep 
industry  of  that  State  could  not  prosper  until  the  scab  was  eradicated, 
enacted  a  law  providing  for  the  cooperation  of  the  board  of  sheep 
commissioners  with  this  Bureau.  Each  of  the  inspectors  of  the  Bureau 
in  Wyoming  received  the  additional  appointment  of  inspector  for  the 
State.  The  result  is  stated  by  the  board  of  sheep  commissioners  as 
follows : 

AH  sheep  in  the  scab-infected  counties  were  treated,  and  early  in  the  spring  of 
the  present  year  the  effects  of  the  general  dipping  in  1903  were  apparent,  fully 
75  per  cent  of  the  bands  treated  for  the  disease  having  been  cleaned  up.  This 
season  it  was  decided  to  continue  the  dipping,  and  we  are  pleased  to  note  that 
the  sheep  men  of  the  State,  with  few  exceptions,  are  complying  with  the  orders 
of  the  Iward. 

Last  fall  the  counties  of  Albany,  Laramie,  CJonverse,  and  Weston  were  de- 
clared clean,  and  shipments  went  forth  from  those  counties  unrestricted.  This 
year  it  is  believed  other  counties  will  be  declared  clean,  and  in  a  short  time 
Wyoming  will  be  stricken  from  the  list  of  scab-infested  States. 

It  can  be  stated,  some  months  since  the  above  was  written,  that  the 
final  work  will  soon  be  done  in  Wyoming,  and  the  Bureau's  force  of 
inspectors  will  be  employed  elsewhere. 

The  total  number  of  inspections  of  sheep  for  scabies  during  the 
fiscal  year  was  40,967,961 ;  the  total  number  of  dippings  was  9,578,476, 
of  which  1,957,278  were  redippings.     The  number  of  cars  cleaned  and 

o  The  report  of  the  Chief  of  the  Bureau  is  for  the  fiscal  year  1903-04. 
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disinfected  under  the  supervision  of  employees  of  the  Bureau  on 
account  of  this  disease  was  2,732. 

The  total  number  of  inspections  of  cattle  for  scabies  during  the 
fiscal  year  was  1,124,321 ;  the  total  number  of  dippings  was  157,757, 
of  which  59,788  were  redippings.  The  number  of  cars  cleaned  and 
disinfected  on  account  of  this  disease,  under  the  supervision  of 
employees  of  the  Bureau,  was  532. 

The  number  of  horses  inspected  from  January  1  to  June  30,  1904, 
was  752,  of  which  453  were  found  to  be  scabby ;  138  infected  were 
ilipped  in  lime  and  sulphur.  Three  cars  which  had  contained  scabby 
horses  were  cleaned  and  disinfected. 

VENEBEAL  DISEASE  OF   HORSES. 

Work  for  stamping  out  a  venereal  disease  of  horses,  the  so-called 
maladie  du  co'it,  has  been  carried  on  since  its  inauguration  under  the 
immediate  supervision  of  the  Quarantine  Division.  In  reporting 
upon  it  for  the  previous  fiscal  year  some  of  the  obstacles  to  the  ready 
eradication  of  the  disease  were  referred  to.  Among  these  obstacles 
have  been  the  wild  state  of  most  of  the  country  over  which  the  disease 
has  spread,  the  unbroken  condition  of  the  animals,  and  the  lack  of 
cooperation  and  aid  on  the  part  of  owners  throughout  the  worst 
infected  sections,  these  being  in  and  adjacent  to  the  Indian  reserva- 
tions of  South  Dakota.  Nevertheless,  owing  to  the  vigorous  manner 
in  which  the  work  was  prosecuted  and  the  success  then  already 
attained,  the  hope  was  expressed  that  this  disease  might  at  a  not  very 
remote  period  be  entirely  stamped  out.  It  is  gratifying  to  be  able  to 
state  that  the  hope  then  expressed  has  been  so  far  realized  that  in  the 
great  annual  round-up  which  lasted  this  year  from  June  1  to  28, 
inclusive,  not  a  single  diseased  animal  nor  suspect  was  found. 

During  the  year  76  animals  were  slaughtered  because  of  showing 
evidences  of  the  disease — 4  stallions  and  72  mares.  In  addition,  1,103 
stallions  which  were  running  at  large  were  castrated,  and  302  stallions 
to  be  used  for  breeding  purposes  were  tagged  for  identification.  The 
total  number  of  animals  inspected  was  11,604.  The  average  indem- 
nity paid  by  the  Department  for  the  76  animals  slaughtered  because 
of  being  diseased  was  $21.21 ;  the  total  amount  was  $1,612. 

At  the  close  of  the  year  the  services  of  laborers,  who  had  been 
regularly  employed  in  riding  the  range  for  the  purix)se  of  locating 
diseased  animals,  in  performing  castrations,  and  in  doing  other  neces- 
sary work  under  the  direction  of  the  inspector  in  charge,  were  dis- 
pensed with;  and  under  date  of  June  28,  1904,  the  Secretary  of 
Agriculture  issued  an  order,  known  as  Bureau  of  Animal  Industry 
Order  No.  126,  the  subject-matter  of  which  was  regulations  to  prevent 
the  spread  of  maladie  du  coit  of  horses.    The  provisions  of  this  order. 
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SO  far  as  they  related  to  the  work  in  the  Indian  reservations,  were 
previously  concurred  in  by  the  Secretary  of  the  Interior. 

Investigation  regarding  the  nature  and  cause  of  this  venereal  dis- 
ease has  been  continued  during  the  past  year.  Additional  oppor- 
tunity for  its  study  was  afforded  by  an  outbreak  in  eastern  Iowa 
similar  to  those  in  Nebraska  and  South  Dakota,  and  from  which 
point  an  affected  stallion  and  mare  were  brought  from  Iowa  to  the 
experiment  station  of  this  Bureau  for  further  examination.  In  order 
to  make  a  comparative  study  of  this  disease  as  it  occurs  in  the  United 
States,  and  of  maladie  du  co'it,  or  dourine,  as  it  occurs  in  France, 
arrangements  were  made  through  the  courtesy  of  the  late  Professor 
Nocard  for  an  official  of  this  Bureau  to  make  a  study  of  dourine  and 
its  trypanosoma  at  the  National  Veterinary  School  at  Alfort,  France. 
This  work  was  assigned  to  Dr.  John  R.  Mohler,  chief  of  the  Patho- 
logical Division.  Every  opportunity  was  afforded  him  for  the  study 
of  material  at  this  school,  and  through  the  kindness  of  Doctor 
Nocard's  assistants,  Doctor  Vallee  and  Doctor  Carre,  a  dog  was  inoc- 
ulated with  the  protozoan  Trypanosoma  equiperdvm^  from  a  horse 
affected  with  dourine,  and  brought  to  this  country  for  the  purpose  of 
making  a  more  detailed  study  of  this  parasite  and  the  disease  it 
engenders  in  horses. 

MEAT   INSPECTION. 

During  the  fiscal  year  1904  the  inspection  of  cattle,  sheep,  calves, 
and  hogs,  and  their  products  was  conducted  at  152  establishments, 
located  in  51  cities.  Inspection  was  inaugurated  at  5  establishments, 
3  of  which  were  in  cities  where  it  was  already  in  operation  in  other 
establishments,  and  2  in  other  places.  Inspection  was  discontinued 
at  12  establishments  in  8  cities  where  it  had  been  in  operation  the 
preceding  year.  The  inspection  of  horses  for  slaughter  ceased  during 
the  year  1903  and  was  not  resumed  in  1904. 

The  following  summary  shows  the  number  of  establishments  and 
the  number  of  cities  at  which  inspection  was  conducted  during  each 
fiscal  year  since  1891 : 


Establishments  and  cities  where  meat  inspection  was  conducted,  1891  to  1904. 


Fiscal  year. 

Number 
of  estab- 
lishments. 

Number 
of  cities. 

Fiscal  year 

Number 
of  estab- 
lishments. 

Number 
of  cities. 

1891 

9 
28 

46 
65 
102 
128 

6 
12 
16 
17 
19 
26 
38 

1898 

135 
139 

85 

1888 

1899 

42 

1803 

1900 149 

1901 157 

1902 '               156 

1908   '              156 

46 

18W 

52 

18J» 

60 

1896..                      

50 

1897 

1904 

152 

51 
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The  number  of  inspections  of  live  animals  for  slaughter  and  the 
number  rejected  on  such  examination  are  shown  in  the  following 
table: 

Antemortem  inspections  for  the  fiscal  year  1904' 


Kind  of  animal. 

For  official 
abattoirs  in 
cities  where 
inspections 
were  made. 

For  8  battoirs 
in  other  cities 
and  miscella- 
neous buyers. 

Total  inspec- 
tions. 

Rejected  (subject 
to  result  of  pofat- 
mort^^m  inspec- 
tion). 

At  abat- 
toirs. 

In  stock 
yards. 

Cattle 

6,490,144 

8,106,n6 

703,507 

24,722,894 

6,109.687 

6,626,418 

440,455 

11,518,667 

12,699.831 

14,633,129 

1,143,962 

36,236,461 

757 
1,230 

500 
8,807 

42,203 

Sheep 

12,442 

Calves 

6,555 

HOTR - '. 

59,519 

Total 

40.028,261 

24,590,122 

64,613,383 

6,294 

120,779 

The  preceding  statement,  when  compared  with  the  similar  state- 
ment for  1903,  shows  an  increase  of  more  than  8  per  cent  in  the  total 
number  of  animals  inspected  for  official  abattoirs.  This  increase 
applies  to  all  classes  of  animals  except  sheep,  the  number  of  which 
decreased  about  3J  per  cent,  while  the  number  of  hogs  inspected  ante- 
mortem  for  official  abattoirs  increased  about  14  per  cent,  the  number 
in  1903  having  been  21,707,381,  as  against  24,722,894  in  1904. 

Following  is  shown  the  number  of  postmortem  inspections  and  the 
number  of  carcasses  and  parts  condemned  (exclusive  of  hog  carcasses 
condemned  for  trichina;) : 

Postmortem  inspections  for  the  fiscal  year  190^. 


Number  of  inspections. 

Number  of  carcasses  condemned. 

Kind  of  animal. 

For  offi- 
cial abal^ 
toirs. 

On  ani- 
mals re- 
jected in 
stock 
yards. 

Total. 

For  offi- 
cial abat- 
toirs. 

Animals 

rejected 

in  stock 

yards. 

Total. 

Parts  of 

car- 
casses 

con- 
demned. 

Cattle 

6,850,011 

8,281,051 

764,590 

24,128,462 

33,069 
8,082 
8,337 

41,768 

6,883,060 

8,269,188 

767,927 

24,170,230 

12,354 
7,151 
1,207 

57,516 

8,791 

1,268 

922 

4,971 

16,145 
8,414 
2,129 

62,487 

5,307 

Sheep 

341 

Chives          

114 

Hogs .         

126,840 

Total      

39,504,114 

86,256 

89,590,370 

78,288 

10,947 

89,175 

132,602 

Here,  as  in  the  antemortem  inspections,  the  increase  over  1903  is 
general,  except  as  to  sheep,  being,  however,  principally  in  hogs,  the 
number  increasing  from  21,827,047  in  1903  to  24,170,230  in  1904. 

In  addition  to  the  number  of  carcasses  condemned  for  various 
causes  on  the  regular  postmortem  inspection  and  for  trichinae  on  the 
microscopic  inspection,  the  numbers  shown  below  were  tanked  for 
other  reasons,  as  designated  in  the  statement : 
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Manner  of  death. 

Cattle. 

Sheep. 

Calves. 

Hogs. 

1,152 
13,248 
14,668 

Total. 

Died  in  yards 

7«7 

1,682 

543 

888 
1,064 
1,978 

106 

1,286 

279 

2,878 
17,279 
17,463 

Killed  in  yards                                      .... 

Died  in  abattoirs 

Total 

2,962 

8,980 

1,670 

29,063 

37,615 

The  following  table  shows  in  detail  the  various  diseases  and  condi- 
tions for  which  carcasses  and  parts  were  condemned  and  tanked  dur- 
ing the  year,  and  also  includes  animals  found  dead  and  those  killed  by 
city  inspectors : 

Causes  of  condemnation  of  carcasses  and  parts  of  carcasses,  fiscal  year  1904, 


Cattie. 

Sheep. 

Calves.        1         Hogs. 

Cause  of  condemnation. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Car- 
cassee. 

Parti. 

Car- 
casses. 

Parts. 

ActiT)oniyco*rf»* 

1,130 
10,173 

2,879 
703 

16 
22 

!         55 

34.656 

46 

Tuberculosis 

11 
1,593 

66 

118,820 

*  Caseous  lymphadenitis 

Cholera  and  swine  plague 

17,069 

--^^xas  fever             .  . , 

71 

58 

EiChinocoocus                                .    . 

1 

8 

10 

82 

9 

6 

15 

688 

740 

1,187 

116 

8 

Yf^m\m 

Scabies        

18 

Ec7-enia „- 

Ri*vsiTK*la8 

68 
12 
71 
201 
3 

2 

709 

7 

4 

83 

362 

19 

2 

132 

88 

16 

45 

31 

1 

176 

200 

10 

3,833 

58 

647 

42 
63 
13 
4 
905 
2,866 

1 

1 
15 

Tumor 

290 

Abscess 

17 

1 
11 

10 
26 
4 

858 

Pneumonia 

Pleurisy                                  

12 

Oirditis     

Enteritis 

32 

222 

25 

11 

4 

18 
38 

271 

561 

176 

62 

21 

Peritonitis 

MetHtis 

Nephritis .  . 

5 

8 

Uremia 

59 

flAptinATOfn 

256 

392 

36 

1,870 

13 

8 

4 

48 
49 

8 
366 

1 
15 

1 

16 

677 
2,594 
31 
611 
46 
926 

1,550 

171 

42 

9 

806 

15,815 

Pyemia                    

Oangrene .* 

Anemia,  emaciation,  marasmus  . . 
Ascites 

Jaundice 

Extreme    temperatui-e,   various 
cauwM?     ...                   

Pregnancy     

90 
66 

Recent  parturition _• 

Hernia                 .  . 

Downers,  bruised,  injure,  etc — 
Dead  from  variotis  causes 

1,881 
1,270 

1,514 

157 

176 

385 

1,268 

82 

6,752 

Too  young 
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Causes  of  condemnation  of  carcasses  and  parts  of  carcasses ^  etc. — Continued. 


Cattle. 

Sheep. 

Calves. 

Hogs. 

Ganse  of  oondemnation. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

OtkT- 

casses. 

Parts. 

Car- 
casses. 

Parts. 

Killed  by  city  inspectors 

1,682 

1,064 
1 
1 
42 
1 
1 
2 
2 

1,286 

4 

13,248 

Arthritis 

Tftpeworm    

Pulmonary  aix>plexy 

3 

Improiwr  Moeding 

Pinker,  hydatids,  etc 

85 

THfftoma .  . 

t 

ESdema 

1 
3 

MAlf^nnffis 

1 

1 

Asphyxia. 

12 

Total 

19,097 

5,307 

12,344 

341 

3,790 

114 

91,650 

126,840 

The  following  comparative  statement  of  postmortem  inspections 
for  official  abattoirs  from  1891  to  1904  shows  that  this  work  the  past 
year  was  greater  than  in  any  previous  year  in  the  history  of  the 
Bureau. 

Comparative  statement  of  animals  inspected  at  slauffhter  for  abattoirs  having 
inspection,  fiscal  years  1891  to  190 J^. 


Fiscal  year. 

CatUe. 

Calves. 

Sheep. 

Hogs. 

Horses. 

Total. 

1891 

83,889 
8,167,009 
3,922,079 
8,861,504 
3,704,042 
3,985,484 
4,242,216 
4,418,738 
4,382.020 
4,841,166 
6,219,149 
5,569,969 
6,134,410 
6,350,011 

88,889 

1892 

59,089 
92,947 
96,831 
116,098 
256,906 
273,124 
244,330 
246,184 
815,693 
413,830 
555,836 
668,855 
764,600 

588,361 
870,612 
1,020,764 
1,428,601 
4,629,796 
6,209,161 
6,496,904 
5,606,(196 
6,U9,886 
6,639,212 
7,434,878 
8,685,960 
8,261,051 

8,809,450 

1893 

4,886,688 

1894 

7,648,146 
18,616,539 
14,250,191 
16,808,771 
20,893,199 
23,836.943 
23,336,884 
24,642,768 
26,277,107 
21,793,788 
24,128,462 

12,626,886 

1895                    ...                  

18,865,276 

1896                        

23,122,376 

1897 

26,533,272 

1898 

81,063,171 

1899 

3,332 
5,560 
1,992 
1,649 
844 

84,071,675 

1900 

34,619,188 

1901           

86,916,986 

1902 

88,829,489 

1908 

87,183,307 

1904 

89,604,114 

The  meat-inspection  tag  or  label  was  placed  upon  22,943,067 
quarters  and  120,404  pieces  of  beef,  8,230,528  carcasses  of  sheep, 
765,301  carcasses  of  calves,  1,122,193  carcasses  of  hogs,  and  726,779 
sacks  of  pork. 

Following  is  shown  the  number  of  meat-inspection  stamps  that 
were  affixed  to  packages  of  meat  and  meat  products  that  had  received 
the  regular  postmortem  inspection : 
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Kind  of  meat. 

Packages 

stamped 

(white 

stamps). 

Beef 

7,487,788 

Mntton            ^--  

42,596 

Veal 

166 

Pork 

15,684,284 

Total 

23,064,757 

The  number  of  cars  sealed,  containing  inspected  meat  and  meat 
products  for  shipment  to  oflSicial  abattoirs  and  other  places,  was 
80,551. 

INSPECTION    OF   EXPORT   MEATS. 

There  were  37,151  certificates  of  ordinary  inspection  issued  to  cover 
meat  and  meat  products  for  export,  as  follows:  1,530,474  quarters, 
14,544  pieces,  3  carcasses,  and  1,479,833  packages  of  beef,  weighing 
419,058,781  pounds;  2,131  carcasses  and  19,975  packages  of  mutton, 
weighing  712,089  pounds;  42,765  carcasses  and  515,304  packages  of 
pork,  weighing  154,442,440  pounds;  a  grand  total  of  574,213,314 
pounds. 

Compared  with  the  figures  for  1903  this  shows  an  increase  in  beef 
exports  of  47,138,044  pounds,  a  decrease  in  mutton  exports  of 
2,016,924  pounds,  and  an  increase  in  pork  exports  of  21,319,830 
pounds,  being  a  net  increase  of  66,440,950  pounds. 

The  comparatively  large  decrease  in  the  exix)rts  of  mutton  is  ex- 
plained by  the  fact  that  during  a  few  previous  years,  on  account  of 
severe  drought  in  Australia  and  New  Zealand,  the  shipments  of  mut- 
ton from  those  countries  to  Europe  were  greatly  reduced,  so  that 
there  was  an  unusual  demand  for  mutton  from  this  country.  The 
conditions  last  year  having  become  normal,  the  trade  in  this  class  of 
product  has  decreased  to  its  normal  proportions. 

Following  is  a  comparative  statement  of  beef,  mutton,  and  pork 
exported  under  certificates  of  ordinary  inspection  during  the  past 
seven  years : 

Comparative  statement  showing  quantities  of  meat  for  export  under  certificates 
of  ordinary  inspection,  1898  to  1904. 


Fiscal  year. 


Beef.           Mutton. 

Pounds. 

Pounds. 

839,660,091 

824,996 

360,848,856 

525,705 

488,138,238 

680,897 

452,830,873 

894,648 

416,990,762 

1,146,248 

371,920,737 

2,729,018 

419,058,781^ 

gitizIF^y^ 

Pork. 


1898. 
1899. 
1900.. 
1901. 
1902. 
1906.. 
1904. 


Pounds. 

244,056,482 

278,696,436 

272,050,663 

281,144,938 

188,880,011 

133,122,610 
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The  cost  of  the  work  of  ordinary  inspection  (interstate  trade  as 
well  as  export)  for  the  year  was  $781,590.95. 

MICROSCOPIC    INSPECTION   OF  PORK. 

The  total  number  of  carcasses  examined  for  trichinae  was  315,015, 
classified  as  follows:  Class  A  (free  from  all  appearances  of  trichina*), 
307,621,  being  97.64  per  cent;  Class  B  (containing  trichinae-like 
bodies  or  distintegrating  trichinae),  4,773,  being  1.52  per  cent;  Class 
C  (containing  live  trichinae),  2,651,  being  0.84  per  cent. 

The  number  of  certificates  issued  for  microscopically  inspected  i)i)rk 
was  1,576;  the  number  of  packages  stamped  for  export  was  30,784, 
weighing  9,020,521  pounds,  being  a  decrease  from  the  previous  year 
of  10,087,820  pounds.  This  very  large  decrease  is  due  to  the  falling 
off  of  our  trade  with  Germany,  the  latter  being  our  chief  customer 
among  the  countries  requiring  microscopic  inspection.  Our  ship- 
ments to  Germany  fell,  in  approximate  figures,  from  15,000,000 
pounds  in  1903  to  5,780,000  pounds  in  1904. 

The  number  of  trichinous  carcasses  disposed,  of  ^s  2,643 ;  thesc^ 
weighed  612,912  pounds;  38.5  per  cent  of  this  amount  was  tanked, 
and  61.5  per  cent  was  made  into  cooked  meat  products. 

Following  is  a  comparative  statement  of  the  quantity  of  pork 
exported  to  countries  requiring  certificates  of  microscopic  inspection, 
1892  to  1904: 

Exports  of  pork  inspected  uHth  microscope. 


Fiscal  year. 

Weight. 

Fiscal  year. 

Weight. 

180B2 

Pounds. 
22,085,008 
8,060,758 
18, 846,  no 
30,866,230 
21,407,821 
42,570,572 
120,110,356 

1890     

Poundg. 
108,858,149 

1808      

1900 

55,F09,626 

1804 

1901 

35,042,404 

1805                          

1902 

88,681.2:t9 

1896        

1908 

19,108,341 

1807 

1104 

9,0i0,521 

1808                                               

The  cost  of  microscopic  inspection  for  the  year  was  $53,934.01, 
being  an  average  of  17.1  cents  for  each  carcass  examined  and  0.6  cent 
for  each  pound  exported. 


INSPECTION    OF   VESSELS    AND   EXPORT   ANIMALS. 

The  number  of  clearances  of  vessels  carrying  live  stock  was  774. 
The  number  of  certificates  of  inspection  issued  for  American  cattle 
exported  to  Europe  was  1,419. 

Following  is  a  statement  of  the  number  of  American  and  Canadian 
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animals  inspected  for  export,  the  number  exported,  etc.  As  com- 
pared with  similar  figures  for  1903  this  statement  shows  an  increase  of 
43.7  per  cent  in  the  number  of  American  cattle  exported,  and  an 
increase  of  116.5  per  cent  in  the  number  of  American  sheep  exported ; 
while  the  number  of  American  horses  exported  in  1904  is  shown  to  be 
nearly  one-third  less  than  the  number  exported  in  1903. 

Inspections,  etc,  of  American  and  Canadian  animals  for  export,  fiscal  year  190 Jf. 


Kind  of  animal. 


Nnmber  Number  xt^t^Vwo^  Nmnberi  Number 
ofinspec-       re-      I^JS^Sf'^i      ex-  in- 

tions.       jected.  |  ^Kg©a-    ported.  |  spected 


Cattle.. 
Sheep  . . 
Horses . 


American. 


Canadian. 


764.126 

474,754 

8,258 


8.157 

460 

2 


424,689 


2.724 


0  414,380 

b 241, 294 

2,640 


28,370 

eO,09G 

85 


Number  Number 


re- 
jected. 


ex- 
ported. 


47 


26,363 
60,049 


a  47,658  via  Canada. 


^12.690  via  Canada. 


All  the  animals  included  in  the  above  statement  were  exported  to 
Great  Britain,  except  18,439  cattle,  11,135  sheep,  and  111  horses  to 
Belgium;  399  cattle,  137  sheep,  and  1  horse  to  South  Africa;  193 
horses  to  Germany,  and  4  horses  to  Italy. 

In  addition  to  the  exports  mentioned  above  there  were  also  exported 
to  other  countries  1,749  cattle,  2,335  sheep,  10  horses,  20  swine,  and 
1  jackass,  making  a  total  of  4,115,  destined  as  follows:  1,520  cattle, 
2,036  sheep,  and  10  horses  to  Bermuda ;  298  sheep  to  Barbados ;  203 
cattle  and  1  sheep  to  Brazil;  22  cattle,  20  swine,  and  1  jackass  to 
Argentina ;  4  cattle  to  MexSco. 

The  number  of  American  and  Canadian  animals  landed  alive  and 
inspected  by  representatives  of  this  Bureau  at  London,  Liverpool, 
and  Glasgow  is  shown  in  the  statement  below.  The  apparent  dis- 
crepancy between  this  statement  and  the  preceding  statement  showing 
the  number  exported  is  accounted  for  by  the  number  of  animals 
exported  to  countries  other  than  Great  Britain,  and  to  such  British 
ports  as  Hull,  Bristol,  and  Manchester,  where  the  Bureau  has  no 
representative : 

statement  showing  nnmher  of  animals  inspected  at  time  of  landing  in  London, 
Liverpool,  and  Glasgow,  and  loss  in  transit,  fiscal  year  100 Jf. 


Cattle. 

Sheep. 

Horses. 

From— 

Landed. 

Lost. 

Per 

cent  of 
lose. 

Landed. 

Lost. 

Per 

cent  of 

loss. 

Landed. 

• 

Lost. 

Per 

c«ntof 
loss. 

United  States 

360,990 
a9,876 

610 
89 

0.17 
.20 

212,299 

67,767 

2,011 
1,556 

0.94 
2.62 

2,a53 
85 

13 

0.56 

Onnada  . '            ... 

13 

Total 

880,866 

649 

.17 

270,066 

3,566 

L30 

2,888 

.54 

H.  Doc.  467,  58-3- 
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INSPECTION   OF   IMPORTED   ANIMALS. 


Animals  were  inspected  for  importation  from  Mexico  as  shown 
below : 

Statement  shoxoing  importation  of  Mexican  animals^  fiscal  year  ISOJ^. 


Port  of  entry. 

Cattle. 

Sheep. 

Swine. 

Gk)at8. 

Horses. 

! 
Mules.   Asses. 

1 

Barro9. 

Drome- 
dary. 

Eagle  Pass,  Tex 

6 

5 

140 

154 

9 

( 
1 

El  Paso,  Tex    

7,608 
840 

15    i     _-     -  1     _--- 

Nogales,  Arix , 

700 

1 

IB 

18 

65             7 
15  1           2 

1 

San  Dieg^,  Cal ,_ 

t 
3    

Larf^dOj  Tex 

1                          " 
!             1     .                1 

' 

Total 

12.088 

701 

81 

13 

314  1         fif>  !          10 

8 

1 

1 

Inspections  were  also  made  at  El  Paso  of  animals  imported  from 
Mexico,  in  bond,  as  follows:  1,201  sheep  in  transit  to  Mexico;  9,461 
cattle,  103  horses,  and  7  mules  in  transit  to  Canada. 


QUARANTINE   AT   PORTS   OF   ENTRY. 

Heretofore  there  have  been  frequent  arrivals  at  seaboard  ports  of 
animals  of  the  ruminant  class,  and  occasionally  of  swine,  destined  for 
menageries  and  parks,  for  which  no  permit  had  been  obtained  previ- 
ous to  shipment,  although  such  a  permit  is  required  by  paragraph  9 
of  Order  No.  109  of  this  Bureau,  being  regulations  concerning  the 
inspection  and  quarantine  of  horses,  neat  cattle,  sheep,,  and  other 
ruminants,  and  swine  imported  into  the  United  States.  Recent 
instructions  have  been  given  to  United  States  consuls,  however,  by 
the  Secretary  of  State,  which  have  removed  all  misunderstanding  as 
to  the  meaning  of  the  term  "  ruminants."  All  hay -eating  animals  are 
not  ruminants,  but  only  such  as  regurgitate  a  portion  of  their  food  for 
remastication,  or,  as  it  is  commonly  stated,  "  chew  the  cud."  Asses, 
mules,  zebras,  and  zebrulas  are  admitted  under  the  provisions  of  the 
regulations  governing  the  importation  of  horses,  and  ruminants  other 
than  cattle  and  sheep,  as  provided  for  sheep. 

IMPOBTS   OF   PUBEBKED   DOMESTIC    ANIMALS,    ETC. 

The  importation  of  purebred  cattle,  sheep,  and  hogs  during  the 
year  has  been  extremely  light.  There  have  been  received  at  New 
York,  the  chief  port  of  entry  for  animals  for  breeding  purposes,  in 
the  classes  named,  and  quarantined  at  the  animal  quarantine  station 
for  that  pol-t,  located  at  Athenia,  N.  J.,  266  cattle,  128  sheep,  and  123 
hogs.  At  the  other  ports  on  the  Atlantic  seaboard  designated  as 
ports  of  entry  for  import  animals  requiring  insi)ection  and  quaran- 
tine, animals  were  entered  as  follows ;  At  Boston,  and  quarantined  at 
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the  animal  quarantine  station  at  Littleton;,  Mass.,  17  cattle,  15  sheep, 
and  3  hogs;  at  Baltimore,  and  quarantined  at  tlie  quarantine  station 
at 'Halethorp,  Md.,  48  cattle,  2  sheep.  ^\Tiile  the  importations  of 
cattle  and  sheep,  as  well  as  hogs,  have  been  light,  there  has  been  an 
imusuarl  number  of  entries  of  other  ruminants,  such  as  are  imported 
by  owners  of  menageries  and  zoological  coUectionSy  all  of  wliich  are 
subjectt  to  inspection  and  quarantine. 

IMPORTATIONS    NOT   SUBJi:CT   TO    QUABANTINE. 

There  have  been  imported  through  ports  on  the  seacoast  animals 
not  subject  to  quarantine  as  follows  : 

Nutnhcr  of  animals  imported  not  subject  to  quarantine. 


Cotmtry. 

Horset). 

Ponies. 

Mttles. 

ABses. 

Great  Britain 

1,523 

204 

661 

6 

8 

' 

2 

Qftmaaiiy , . 

• 

« 

BelKi^na , 

1 

10 

Italy 

16 

i 

15 

Mf^ico    .           . .    . .     . 

3 
4 
2 
1 

10 
6 

16 

8; 
1 

1 

Porto  Rico 

Costa  Rica 

ArgentXBa _ 

1               ; 

Bcami'nda 

1 

1 

Cuba 

Canada 

I<^land - _  ...  .    .-    

2 
16 

2 



Total *-      - 

S,425 

50 

QUAR.VNTINE   AGAINST    HOLLAND    WITHDRAWN. 

It  having  been  shown  that  Netherlands  was  free  from  contagious 
foot-and-mouth  disease  and  other  contagious  and  infectious  diseaiies 
of  animals  for  the  existence  of  which  this  Department  prohibited 
their  importation,  the  embargo  was  withdrawn  from  Holland  cattle 
by  the  order  of  the  Secretary  under  date  of  February  24,  1904,  in 
Amendment  No*  2  to  Order  No.  109  of  the  Bureau  of  Animal 
Industry. 

FOOT-ROT  OF  SHEEP. 

Considerable  difficulty  was  experienced  in  securing  suitable  mate- 
rial for  the  continuation  of  investigations  as  to  the  cause  of  foot-rot 
of  sheep;  but  an  outbreak  among  a  flock  in  West  Virginia  and  the 
arrival  at  the  Buffalo  stock  yards  of  a  flock  from  the  West,  75  per 
cent  of  which  were  lame,  furnished  the  desired  subjects.  From  these 
sheep  the  constant  presence  of  the  Bacillus  necrophorus  in  all  of  the 
affected  feet  was  fully  established.  ^  t 
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This  microorganism  has  been  previously  recognized  as  the  causa- 
tive agent  in  the  development  of  ulcerous,  necrotic  lesions  in  several 
diseases  of  domestic  animals,  and  tests  made  with  it  upon  the  feet  of 
healthy  sheep  have  shown  that  it  is  capable,  when  applied  in  pure 
culture,  of  producing  lesions  which  closely  resemble  those  found  in 
cases  of  foot-rot  resulting  from  natural  infection.  The  tests  have 
also  shown  that  its  use,  in  association  with  the  other  microorganisms 
present  in  affected  feet,  will  produce  the  disease  in  its  typical  form ; 
while  the  use  of  these  same  associate  bacteria  without  the  presence  of 
(he  B.  necrophorus  will  produce  no  lesion  upon  the  healthy  foot. 
Basing  deductions  upon  the  above  facts,  it  seems  reasonable  to  con- 
clude that  the  B.  necrophorus  must  be  present  before  a  true  case  of 
foot-rot  can  develop  in  sheep.  A  bulletin,  emanating  from  the 
Pathological  Division,  treating  of  the  nature,  cause,  and  treatment 
of  this  disease,  has  recently  been  issued. 

PRESENCE   OF   GID   OF   SHEEP   IN    THE   UNITED    STATES. 

During  a  recent  trip  to  Montana  by  the  acting  zoologist  of  this 
Bureau,  specimens  of  a  bladderworm  were  obtained  from  the  brain  of 
a  sheep  which  seems  to  be  identical  with  the  gid  bladderworm, 
Ccenurus  cerebralis^  of  Europe,  and  it  produced  jjimilar  symptoms. 
This  bladderworm,  the  adult  stage  of  which  {Tienia  cwnurus)  lives 
in  the  intestines  of  dogs,  is  very  common  in  the  Old  World,  and  is 
one  of  the  most  dangerous  and  destructive  parasites  with  which  sheep 
may  be  infected.  A  few  years  ago  it  was  said  that  1,000,000  sheep 
die  from  it  annually  in  France,  and  the  losses  in  Germany  have  been 
put  at  15  per  1,000  in  the  first  year  of  life,  5  in  the  second  year,  2  in 
the  third  year,  and  1  in  the  fourth.  In  England,  although  the  para- 
site seems  to  be  less  common  than  formerly,  the  mortality  at  times  in 
some  flocks  is  as  high  as  35  per  cent.  Tlie  only  practicable  treatment 
lies  in  prevention,  which  consists  principally  in  keeping  the  dogs 
free  from  tapeworms  by  frequent  dosing  with  vermifuges  and  by 
preventing  them  from  eating  the  uncooked  brain  or  spinal  cord  of 
infected  sheep.  Until  the  present  time  no  well-established  cases 
have  been  reported  from  the  United  States,  which  is  rather  remark- 
able in  the  face  of  numerous  importations  from  Europe  both  of 
sheep  and  dogs,  some  of  which  must  certainly  have  been  infected. 
Although  the  conditions  existing  in  this  country  are  perhaps  unfa- 
vorable to  the  parasite,  so  that  it  has  been  imable  to  gain  a  foothold, 
and  although  so  far  it  may  have  caused  little  damage,  its  presence  here 
is,  nevertheless,  a  constant  menace;  and  there  is  danger  that,  if 
imchecked,  it  will  in  the  future  become  as  serious  a  pest  in  the  United 
States  as  it  is  in  Europe.     It  is  therefore  important  that  a  careful 
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investigation  of  this  parasite  be  made  in  this  country,  and  that 
thorough  measures  be  taken  to  prevent  its  dissemination. 

TUBERCULOSIS. 

The  work  on  the  subject  of  tuberculosis  is  being  conducted  in  two 
divisions  of  the  Bureau.  In  the  Pathological  Division  the  compara- 
tive study  of  tubercle  bacilli  which  were  obtained  from  a  number  of 
varied  sources  has  been  in  constant  progress  during  the  entire  year, 
having  been  continued  under  the  same  conditions  as  those  inaugu- 
rated at  the  commencement  of  this  investigation. 

Additional  cultures  have  been  obtained  from  a  tuberculous  parrot 
and  from  a  raccoon,  the  disease  in  each  case  being  the  result  of  nat- 
ural infection.  In  addition  to  these,  tuberculous  specimens  have  been 
received  which  were  taken  from  a  snake,  a  monkey,  a  Philippine  deer, 
and  from  a  number  of  hogs  and  cattle.  While  bacilli  from  none  of 
these  latter  have  been  grown  artificially,  the  specimens  have  been 
used  to  demonstrate  the  form  of  bacillus  present  in  each  case,  its  man- 
ner of  grouping,  and  the  character  of  lesion  produced  by  it  in  its 
natural  host.  Experiments  have  been  made  with  two  cultures  of 
slight  virulence  for  the  purpose  of  determining  the  conditions  under 
which  an  added  degree  of  virulence  may  be  given  them.  These  in- 
vestigations are  about  concluded,  and  the  results  are  now  in  course  of 
preparation  for  publication. 

In  the  Biochemic  Division  the  experiments  concerning  the  inter- 
communicability  of  human  and  bovine  tuberculosis  have  been  comr 
pleted,  and  Bulletin  No.  52,  in  three  parts,  dealing  with  this  subject, 
has  been  published.  Parts  II  and  III  of  this  bulletin  have  only  re- 
cently been  published,  considerable  del^y  in  this  work  having  been 
caused  by  the  death  of  Dr.  E.  A.  de  Schweinitz,  the  former  chief 
of  this  division. 

The  results  of  our  experiments  concerning  the  infectiousness  of 
human  tuberculosis  for  cattle,  and  also  those  experiments  concerning 
the  comparative  virulence  of  human  and  bovine  tubercle  bacilli  for 
other  animals,  may  be  briefly  summarized  as  follows :  Nine  fresh  cul- 
tures of  tuberculosis,  from  as  many  different  cases  of  that  disease  in 
human  beings,  were  isolated;  four  of  these  cultures  were  isolated 
from  children  affected  with  generalized  tuberculosis.  None  of  the 
cultures  isolated  from  adults  exhibited  a  degree  of  pathogenic  power 
for  cattle  which  was  in  any  way  comparable  to  that  usually  mani- 
fested by  the  bovine  tubercle  bacillus.  Of  the  four  cultures  isolated 
from  children,  however,  two  produced  a  generalized  tuberculosis  in 
calved  after  subcutaneous  inoculation,  and  the  lesions  produced  were 
quite  as  severe  as  those  produced  by  a  fresh  culture  of  the  bovine 
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1 
tubercle  bacillus  which  was  isolated  from  a  case  of  natural  tubercu- 
losis in  a  cow.  A  third  one  of  the  cultures  from  children,  while  dis- 
tinctly less  virulent  than  the  two  just  mentioned,  was  able  to  bring 
about  a  localized  infection,  which  spread  from  the  point  of  inocula- 
tion to  several  of  the  neighboringjymph  glands.  This  third  culture 
should  be  considered  pathogenic  for  cattle,  though  in  a  distinctly  less 
degree  than  the  ordinary  bovine  bacillus. 

The  inoculation  experiments  with  hogs  and  rabbits  gave  results 
quite  similar  to  those  obtained  with  cattle,  two  of  the  human  cultures 
(from  children)  being  indistinguishable  from  the  bovine  bacillus  in 
respect  of  their  action  upon  these  animals.  The  inoculation  of  guinea 
pigs  brought  out  no  distinctions  that  were  worthy  of  note  between 
the  various  cultures. 

These  experiments,  it  is  believed,  go  to  show  conclusively  that  it  is 
an  error  to  conclude  that  cattle  can  not  be  infected  with  human  tuber- 
culosis ;  and  they  also  indicate  that  the  children  from  which  the  two 
most  virulent  cultures  were  obtained  were  either  infected  from  bovine 
sources  or  that  certain  forms  of  human  tubercle  bacilli  are  indistin- 
guishable from  bovine  bacilli,  both  with  regard  to  their  virulence  and 
cultural  characteristics;  furthermore,  they  agree  in  general  with  those 
of  the  great  majority  of  investigators  who  have  studied  tliis  subject 
during  the  past  two  years.  These  experiments  not  only  justify  but 
show  the  desirability  of  a  rigid  enforcement  of  public  regulations 
looking  to  the  control  and  the  eradication  of  tuberculosis  in  cattle. 

At  the  experiment  station  of  the  Bureau  certain  features  of  investi- 
gations in  tuberculosis  are  carried  on.  Cow  No.  218,  to  which  refer- 
ence was  made  in  my  last  report,  is  still  there.  This  cow  received  an 
injection  of  human  tubercle  culture  into  one  quarter*of  the  udder  over 
two  years  ago.  The  injection  was  made  without  causing  any  injury 
to  the  tissues  other  than  such  as  would  result  from  the  presence  of 
the  infecting  germs.  The  material  secreted  by  the  injected  quarter  of 
the  udder  continues  to  show  the  presence  of  4he  tubercle  germs,  and 
Ls  infectious  for  guinea  pigs  on  subcutaneous  injection.  The  cow  has 
lately  dropped  a  calf,  and  it  will  be  interesting  to  observe  whether 
the  latter  contracts  the  disease. 

THE   DISTBIBUTION   OF   TUBEBCITLIN.    '  • 

During  the  past  year  there  were  prepared  in  the  Biochemic  Divi- 
sion and  sent  to  the  Various  States  and  Territories  and  foreign  coun- 
tries enumerated  below  about  74.000  doses  of  tuberculin.  It  will  be 
noted  that  there  was  an  increase  for  th«  year  of  more  than  5Q  per  cent 
in  the  amount  of  tuberculin  sent  out  over  that  for  the  fiscal  year  ended 
June  30, 1903,  when  the  total  amount  distributed  was  47,358  dosesi 
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Doses  of  tuberculin  distributed^  fiscal  year  1003-190J!f, 


Doses. 

152 

250 

54 

239 

600 

20 

24 

450 

30G 

123 

344 

,010 

415 


California 

Ck)lorado 

Connecticut 

District  of  Columbia 

England  « 

Illinois 

Indiana 

Iowa ■ 

Kansas 

Maine 

Maryland 

Massachusetts 1 

Michigan 

Minnesota 19, 294 

Missouri 112 

Montana 11, 000 

Nebraska 201 

o  For  testing  cattle  offered  for  importation  into  the  United  States. 


New  Jersey 

New  Mexico 

New  York 

North  Carolina- 
North   Dakota  __ 

Ohio 

Oklahoma 

Oregon 

Porto  Rico 

Utah 

Vermont 

Virginia 

Washington 

Wisconsin 


Doaes. 

1,960 

174 

993 

258 

135 

204 

102 

130 

60 

92 

12,  256 

12 

3,  926 

3,010 


Total 73,  912 


THE   TUBERCULm   TEST   IN    ENGLAND. 

The  work  of  the  official  veterinarian  stationed  at  London,  England, 
is  in  accordance  with  Order  No.  79  of  this  Bureau,  dated  November 
10,  1900,  which  provides  for  the  testing  with  tuberculin  by  the  inspec- 
tor of  this  Bureau  of  all  cattle  over  six  months  old  which  are  to  be 
imported  into  the  United  States  for  breeding  purposes.  During  the 
year  this  work  has  diminished  because  of  fewer  importations  of  pure- 
bred animals.  The  inspector  has  tested  of  the  different  breeds  in 
various  parts  of  Great  Britain  and  Holland  as  follows; 

Results  of  tuberculin  test  in  England  and  Holland  of  cattle  for  importation. 


Breed. 

P&ased. 

Rejected. 

Breed. 

Passed. 

Rejected. 

Sborthom  _ .1 

J 

11 
7 
4 

11 
1 

3 
2 
3 

: 

1 

Galloway 

78 
90 

0 

Absrdeen  Angrus 

Holstein^ 

Total 

29 

Ayrshire w 

202 

Qusmsey 

&7 

Hereford 

a  Tested  in  Holland. 


BLACKLEG   rNTTESTIGATIONS. 

The  routine  work  in  the  Pathological  Division  of  preparing  and 
distributing  blackleg  vaccine  has  been  continued  as  heretofore.  The 
number  of  doses  sent  out  has  fallen  off  somewhat,  but  the  number  of 
persons  supplied  is  slightly  greater  than  for  the  previous  year.  It 
is  interesting  to  note  that  during  the  fiscal  year  1903  over  1,000,000 
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doses  of  vaccine  have  been  used  and  reported  upon  by  over  10,000 
persons  with  highly  satisfactory  results.  The  number  of  mistakes 
made  may  be  accounted  for  by  the  number  of  persons  making  use  of 
vaccine  for  the  first  time  and  their  consequent  unfamiliarity  with 
its  application.  The  appended  tables  give  the  quantity  of  blackleg 
vaccine  distributed  during  the  past  year  and  the  inmiunizing  effects 
of  the  vaccine  sent  out  during  the  previous  year. 

Doses  of  vaccine  distributed  during  the  fiscal  pear  ended  June  30,  190 Jf. 

July  1  to  December  31,  1903 :  Doses. 

July 49,735 

Au^st 54,  305 

September 153,  570 

October 217,995 

November 188,  805 

December 115, 130 

January  1  to  June  30,  1904 : 

January 84,  290 

Febi-uary 71,  030 

March 147,000 

April 138,055 

May •       71, 175 

June 44,  4^40 

Total . 1,  330,  580 

Results  ohtained  from   vaccine  distributed  during  the  fiscal  year  ended  June 

30,  1903. 


State  or  Territory. 


Arizona 

Arkansas 

California 

Colorado 

Idaho 

nUnois 

Indiana 

Indian  Territory . . . 

Iowa 

Kansas 

Kentucky 

Michigan 

Minnesota 

Missouri 

Montana 

Kebraslca 

Nevada 

New  Hampshire . . . 

New  Mexico 

New  York 


Num- 
ber of 

re- 
ports. 

Number 
of  cattle 
vacci- 
nated. 

6 

624 

14 

917 

518 

76,991 

664 

95,427 

52 

4,907 

29 

1,028 

4 

79 

94 

11,064 

170 

9,855 

1,368 

114,2*9 

40 

1,189 

6 

166 

67 

3,603 

813 

84,873 

412 

48,207 

2,132 

167,173 

2 

259 

8 

42 

43 

8,764 

16 

653 

Deaths  same 
season  pre- 
vious to  vac- 
cination. 


Num-     Per 
ber.     cent. 


46 

1,261 

1,094 

93 

61 

8 

406 

277 

2,679 

130 

12 

148 

982 

794 

8,390 

10 

8 


4.01 
5.01 
1.62 
1.14 
1.89 
5.93 
1.12 
3.66 
2.81 
2.34 
6.88 
7.22 
4.10 
2.81 
1.64 
2.02 
3.86 
7.14 
.77 
.91 


Number  died  after  vaccination. 


Within 

48 
hours. 


Prom 
2  to  7 
days 
after. 


20 


Within 
1  year. 


4 
3 
•304 
299 
15 
3 


35 

43 

257 


11 
127 

84 
643 


Cases 
due  to 
mis- 
takes. 


7 

105 

1 

1 

2 

38 

25 

221 


Total 
num- 
ber. 


6 

3 

859 

873 

18 

7 


Per 

ei*nt- 
ajje  of 
deaths. 


0.96 
.32 
.46 
.39 
.36 


51 

54 

439 

8 

1 

13 
193 
132 
927 


.46 
.54 
.38 
.42 
.60 
.86 
.56 
.27 
.55 


6  ■         82  .36 
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Results  obtained  from  vaccine  distributed  during  the  fiscal  year  ended  June 

SO,  1903— Continued. 


Num- 
ber of 

re- 
ports. 

Number 
of  cattle 
vacci- 
nated. 

Deaths 
season 

same 

rki*n. 

Number  died  after  vaccination. 

Btate  or  Territory. 

vious  to  vac- 
cination. 

Within 

48 
hours. 

From 
2to7 
days 
aft^r. 

Within 
lyear. 

Cases 
due  to 
mis- 
takes. 

Total 
num- 
ber. 

Per- 
cent- 

Num- 
ber. 

Per 
cent. 

age  of 
deaths. 

North  Carolina  .... 
North  Dakota 

OlrlnhoTnii. 

20 

614 

224 

143 

618 

74 

1,115 

25 

4 

361 

24 

119 

2 

80S 

8 

740 

62,606 

19,443 

19,288 

53,286 

2,464 

205,020 

6,864 

75 

U3,224 

965 

2,9^ 

223 

53,361 

1,073 

45 

1,626 

387 

868 

1,299 

99 

8,328 

29 

2 

442 

2 

99 

6 

485 

25 

6.06 
2.59 
1.99 
1.90 
2.43 
4.01 
1.62 

.54 
2.66 
3.61 

.20 
3.38 
2.69 

.90 
2.30 

8 

8 

1 
20 

1 

81 
21 
12 
41 

8 
178 

5 

1 

246 

76 

25 

269 

18 

1,207 

4 

86 

6 

14 

60 

126 
15 

2 

816 
103 

51 
368 

22 
1.531 

24 

0.27 
.50 
52 

Oregon 

26 

South  Dakota 

Tennessee 

.69 
.89 

Texas 

74 

Utah 

a 

Vermont 

Virginia 

1 

12 

^  ^ 

1 

62 

.60 

Washingrton 

West  Virginia 

WificonKin 

11 

2 

9 

1 

23 

.78 

Wyoming 

1 

22 

149 
7 

11 

183 

7 

.34 

Other  States 

.65 

Total 

10,096 

1,019,829 

19,795 

1.93 

107 

617 

8,918 

670 

5,313 

.52 

From  the  above  table  it  will  be. seen  that  670  cattle  died  as  result  of 
mistakes  admitted  by  the  stock  owners,  while  107  animals  died  of 
blackleg  within  forty-eight  hours  after  the  injection,  thereby  indi- 
cating that  these  latter  animals  were  affected  with  the  disease  prior 
to  vaccination.  In  determining  the  value  of  blackleg  vaccine  it  seems 
proper  to  deduct  these  numbers  from  the  total  number  of  deaths  fol- 
lowing vaccination.  After  eliminating  these  deaths,  which  could  not 
be  attributed  to  any  fault  of  the  vaccine,  the  number  of  cases  that 
died  after  vaccination  is  reduced  to  4,535,  or  0.44  per  cent. 

TEXAS    FEVER. 

An  interesting  condition  relative  to  the  persistence  of  the  Texas 
fever  organism  in  the  blood  of  southern  cattle  after  their  removal 
from  the  so-called  permanently  infected  territory  was  observed  a 
second  time  this  year  at  the  experiment  station.  In  the  year  1901  a 
cow  injected  with  blood  from  an  old  southern  cow.  No.  113,  became 
affected  with  Texas  fever.  In  the  year  1902  two  cows  injected  with 
blood  from  the  same  southern  cow  failed  to  become  affected,  while 
two  other  cows  injected  with  blood  from  another  southern  cow.  No.  1, 
suffered  attacks  of  Texas  fever.  At  that  time  cow  No.  113  had  been 
removed  from  the  permanently  infected  Texas  fever  territory  thir- 
teen years,  and  cow  No.  1  seven  years.  In  the  year  1903  there  was 
no  tast  of  the  blood  of  southern  cattle.  This  year  (1904)  two  cows 
were  injected  with  blood  from  southern  cow  No.  %4e^Dy^viv^LvTi^ 
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with  blood  from  cow  No.  113.  The  cows  injected  from  No.  214  suf- 
fered with  severe  Texas  fever,  as  a  result  of  which  one  of  them  died. 
The  four  cows  injected  from  No.  113  remained  well.  Two  of  the 
latter  were  subsequently  injected  with  blood  from  No.  214,  and  one 
remained  well,  and  the  other  became  aflFected  with  Texas  fever,  thus 
showing  conclusively  that  the  absence  of  disease  following  the  injec- 
tion with  blood  from  cow  No.  113  was  not  due  to  immunity  on  the 
part  of  the  animals  injected.  Cow  No.  214,  which  unfortunately 
died  this  summer  as  the  result  of  tuberculosis,  was  removed  from  the 
Texas  fever  territory  in  the  year  18^2;  that  is,  thirteen  years  before 
the  last  injections  were  made.  The  infection  in  the  blood  of  cow  No. 
113  persisted  during  twelve  years,  and  was  entirely  absent  in  the 
thirteenth  and  fifteenth  yeai*s  after  removal  from  all  Icnown  sources 
of  infection  or  reinfection.  Cow  No.  113  is  now  affected  with  gener- 
alized tuberculosis  and  will  probably  die  in  the  course  of  the  next  few 
months. 

In  the  Biochemic  Division  during  the  past  year  a  large  number  of 
analyses  of  oils  and  various  dips  recommended  for  the  destruction  of 
the  tick  known  as  Boophiliis  cmnulatus  have  been  made,  and,  in  addi- 
tion, experiments  have  been  instituted  to  determine  the  effect  of  these 
various  dips  upon  these  ticks  and  the  relation  of  the  composition  of 
the  various  oils  to  their  effect  upon  the  ticks.  This  work,  however, 
has  not  yet  been  completed. 

The  operations  of  the  Bureau,  as  related  to  the  control  of  Texas 
fever  during  the  quarantine  season  of  1903,  included  the  inspection 
and  proper  yarding  at  packing  centers  of  46,505-  carloads  of  cattle 
from  below  the  quarantine  line,  the  number  of  animals  being  1,350,- 
G23;  also,  super\asion  of  the  cleaning  and  disinfection  of  45,589  cars. 

There  were  also  inspected  in  the  noninfected  area  of  Texas  179,116 
head  of  cattle,  which  were  permitted  to  be  moved  North  for  purposes 
other  than  immediate  slaughter. 

NECROTIC   STOMATITIS  OF  CALVES  AND   PIGS. 

The  investigations  on  the  bacteriology  and  pathology  of  so-called 
calf  diphtheria  announced  in  the  last  report  have  been  brought  to  a 
i?uccessf  id  termination.  There  will  soon  be  issued  a  bulletin  upon  the 
subject,  in  which,  as  a  result  of  careful  and  exhaustive  study  of  the 
lesions^  the  name  "  necrotic  stomatitis  of  calves  "  will  be  adopted  in 
preference  to  the  misleading  term  "  calf  diphtheria.'' 

In  the  course  of  these  researches  a  few  cases  of  "  sore  mouth  "  in 
pigs  were  studied  with  the  result  that  the  peculiarly  beaded  filament 
of  Bac'dlns  necrophomis  was  isolated,  and  a  demonstration  obtained 
of  its  pathogenic  relation  to  what  we  have  called  "  necrotic  stomatitis 
of  pigs."    The  great  difficulty  in  isolating  the  organism  from  diseased 
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tissues  and  the  peculiarity  of  its  pleomorphism  and  anaerobic  growth 
kave  conspired  to  make  the  work  slow  and  at  times  tedious.  The 
bulletin  will  not  only  describe  the  character,  cause,  and  treatment  of 
necrotic  stomatitis,  but  will  also  prove  the  entjre  absence  of  any  con- 
nection whatever  between  4he  diplitheria  in  human  beings  and  so- 
called  calf  diphtheria. 

HOG    CHOLEBA    AND   SWINK    PLAGUE. 

The  experiments  concerning  hog  cholera  and  sw^ine  plague  have 
been  continued  by  the  investigations  in  the  biochemic  laboratory  and 
at  the  experiment  station.  As  noted  in  Circular  No.  41,  issued  Octo- 
ber 1,  1903,  certain  new  and  apparently  important  facts  concerning 
the  etiology  of  hog  cholera  have  been  discovered.  Under  these  cir- 
cumstances it  has  been  thought  advisable  to  investigate  thoroughly 
the  etiology  of  hog  cholera,  in  order  that  we  may  proceed  more  intel- 
ligently in  our  efforts  to  discover  a  cure  or  preventive  for  this  dis- 
ease. Therefore,  during  the  past  six  or  eight  months  our  chief  efforts 
havet  been  directed  to  a  study  of  the  causes  of  hog  cholera  and  the 
manner  in  which  it  is  communicated.  The  great  importance  of  secur- 
ing a  vaccine  for  this  disease,  how^ever,  is  being  kept  constantly  in 
mind.  Certain  methods  of  producing  immunity,  the  value  of  which 
has  not  yet  been  definitely  determined,  are  indicated  in  Circular  No. 
43  of  this  Bureau,  which  was  published  in  February,  1904.  The 
experiments  concerning  the  etiology  of  hog  cholera  have  been  beset 
with  many  difficulties  and  adverse  circumstances,  but  progress  is 
being  made,,  and  it  is  confidently  hoped  that  during  the  fall  of 
the  present  year  we  may  be  able  to  publish  the  results  of  our 
investigations. 

GLANDERS. 

In  December,  1903,  an  official  of  the  Pathological  Division  was  sent 
to  West  Point,  N.  Y.,  to  confirm,  if  correct,  the  diagnosis  of  a  sup- 
posed outbreak  of  glanders  among  the  army  horses  at  the  United 
States  Military  Academy.  Clinical  examination  of  the  suspected 
cases  and  necropsies  on  five  of  these  animals  showed  the  presence  of 
glanders,  which  diagnosis  was  further  confirmed  by  laboratory  inocu- 
lations. A  full  report  was  made  to  Col.  Albert  Mills,  Superintendent 
of  the  Academy,  embodying  recommendations  for  the  testing  of  the 
horses  with  mallein,  the  disinfection  of  the  stables,  the  isolation  of 
the  affected  animals,  and  such  other  measures  as  are  essential  for  the 
suppression  and  eradication  of  the  disease. 

During  the  year  there  have  been  prepared  in  the  Biochemic  Divi- 
sion and  distributed  to  various  States  and  Territories  7,197  doses  of 
mallein,  which  amount  is  approximately  the  same  as  reported  for  the 
previous  year.    The  details  of  the  distribution  are  as  follows : 
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Distribution  of  maUcin  to  States  and  TciTitorics. 


Doses. 

Arizona 12 

California - 5(H 

Colorado •. 54 

District  of  Columbia 2, 174 

Illinois 072 

Iowa CO 

Kansas 30 

Maryland 2 

Michigan 48 

Minnesota 1,  738 

Missouri 250 


Montana 

Nebraska 

North    Dakota 

Ohio 

Oklahoma 

Philippine    Islands  . 

South   Carolina 

Vermont 

Washington 


Doses. 

204 

24 

(K)8 

402 

130 

54 

(K) 

(K) 

30 


Total 7,107 


RABIES. 

Investigations  regarding  the  presence  of  rabies  in  the  vicinity  of 
Washington,  D.  C,  have  been  continued  during  the  year.  Of  the  38 
suspected  cases  examined,  positive  results  have  been  obtained  with  19 
dogs,  2  cows,  and  1  hog,  of  which  number  13  were  from  the  District  of 
Columbia,  1  from  Maryland,  7  from  Virginia,  and  1  from  South  Car- 
olina. The  results  of  the  inoculation  of  oblongata  emulsion  and  his- 
tological examination  of  the  plexiform  ganglia,  together  with  the 
number  of  persons  and  animals  bitten,  and  the  species  and  origin  of 
the  animal  affected,  are  given  in  the  following  table : 

Results  of  inoculation  tests  and  microscopic  examination  for  rabies. 


Date. 

1903. 
July  3 
July  27 
Aug.  18 
Aug.  24 
Sept.  21 
Oct.  5 
Oct.  29 
Oct.  29 
Doc.  9 
Dec.  12 
Dec.  81 

1904. 
Jan.  27 
Feb.    6 
Mar.  16 
Mar.  30 

Mar.  30 
Apr.  2 
Apr.  24 
Apr.  26 
May  4 
May  29 
June  11 


Record  Kind  of 
No.      animal. 


306 
3U8 
811 
818 
815 
817 
819 
820 
822 
823 
824 


825 


829 


880 
831 


Dog.... 
...,do... 
Hog.... 
Dog.... 
...do... 
Cow.-. 
Dog.... 
...do... 
...do... 
...do... 
...do... 


Dog.. 
CJow.. 
Dog.. 
...do. 


Received  from- 


832  L. 
834  !.. 


.do... 
.do... 
.do... 
.do... 
.do... 
.do... 


District  of  Columbia. . 

do 

Norfolk,  Va 

District  of  Columbia. . 

do 

Frederick,  Md 

District  of  Columbia. . 

.....do 

Norfolk,  Va 

District  of  Columbia. . 
Ridgeway,  S.C 


Leesburg,  Va 

do 

District  of  Columbia. 
Rosslyn,  Va 


District  of  Columbia. 

do 

do 

Norfolk,  Va 

District  of  Columbia. 
do 


841  L.-.do.--    PurcellviUe,  Va 


Result  of  in- 
oculations. 


Positive. 
....do... 
-...do... 
.....do... 
do... 


Diagnosis  by 
histological 
examination. 


Positive 

None  made . 

....do 

.....do 

Not  typical . 


.do Ncno  made  . 


do 

None  made 

Positive 

.....do 

do 


Positive... 

do 

do 

do 


Positive  - 

do... 

.....do... 
.....do... 
do... 


None  made  . 

.....do 

—..do 

Positive 


.do None  made  . 

.do do 

.do I  Positive 

.do ' do 

.do None  made. 


.do. 
.do. 


Not  typical . . 
None  made . . 


Persons  or  ani- 
mals bitten. 


Idog. 


1  boy. 

1  girl. 

Dogs,  chickens, 
and  several  per- 
sons. 


1  girl  and  several 
dogs. 


2  persons. 
Idog. 


#^ 
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INFECTIOUS  ENTERITIS  OF  PIGEONS. 

Several  reports  have  reached  this  Bureau  during  the  past  few 
months  of  a  rapidly  fatal  disease  among  pigeons;  and  as  the  eco- 
nomic importance  of  it  has  been  established,  it  is  desired  to  institute 
a  rigid  investigation  relative  to  the  causative  agent,  the  preventive 
and  curative  treatment,  and  the  methods  of  dissemination. 

Out  of  seven  reported  outbreaks  19  birds  have  been  examined  in  the 
Pathological  Division,  which  represent  a  total  number  of  about  300 
deaths,  amounting  to  25  per  cent  loss  of  those  affected.  An  actively 
motile  bacillus,  belonging  to  the  enteritidis  group,  has  been  isolated 
from  the  brain,  heart,  liver,  spleen,  and  kidney  of  the  dead  birds; 
and  when  this  organism  has  been  tested  on  experimental  animals, 
either  by  inoculation,  feeding,  or  cohabitation,  a  similar  disease  is 
produced,  from  which  the  specific  bacillus  may  be  recovered.  Thus 
far  the  organism  has  proved  pathogenic  for  pigeons,  rabbits,  guinea 
pigs,  and  mice,  and  the  resulting  disease  of  these  animals  is  character- 
ized by  marked  intestinal  inflammation,  with  fatty  degeneration  of 
the  liver  and  punctifcSrm  areas  of  necrosis  in  tjie  liver  and  spleen. 
Further  experiments  are  now  being  conducted. 

EXPERIMENTS   IN    POULTRY   FEEDING. 

During  the  past  fiscal  year  the  results  of  the  preliminary  experi- 
ments conducted  by  the  Biochemic  Division  to  determine  the  digestion 
coefficients  of  some  of  the  more  common  grains  for  chickens  have  been 
published  as  Bulletin  No.  56  of  this  Bureau.  These  experiments  in- 
volved a  great  deal  of  labor,  inasmuch  as  they  constitute  almost  pio- 
neer work  in  this  line  with  chickens.  The  following  provisional 
conclusions  may  be  drawn  from  the  work  already  completed : 

(1)  The  crude  protein  and  nitrogen- free  extract  are  assimilated  in 
much  greater  proportion  with  corn  than  with  oats. 

(2)  The  availability  of  the  crude  fat  of  corn  is  slightly  greater 
than  that  of  oats. 

(3)  The  digestibility  of  the  crude  fat  of  wheat  is  conspicuously  less 
than  that  of  corn  and  oats. 

(4)  Chickens  consume  a^much  greater  quantity  of  corn  than  oats. 

(5)  The  nutritive  superiority  of  corn  over  oats  is  indicated  by  an 
increase  in  body  weight  when  corn  is  fed,  while  there  is  a  tendency  to 
the  opposite  direction  when  oats  is  the  sole  article  of  diet. 

(6)  The  nutrients  of  corn  are  fed  at  a  lower  cost  than  those  of  oats 
and  wheat.  This  conclusion  is  based  upon  the  actual  availability  of 
the  various  nutrients  of  the  grains. 

The  poultry  experiments  are  being  carried  further  and  involve  the 
feeding  of  mixed  diets  of  corn,  oats,  and  wheat.     From  these  experi- 
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ments  it  is  hoped  that  some  data  may  bo  obtained  which  will  be  of 
practical  use  to  poultry  raisers. 

INVESTIGATIONS    OF    THE    PARASITES    OF    LHTB    STOCK    IN    MONTANA. 

An  investigation  of  the  parasites  of  live  stock  in  the  State  of  Mon- 
tana was  undertaken  by  the  Zoological  Division  in  May  of  the  present 
year  with  the  primary  object  of  discovering  a  possible  relation  be- 
tween the  so-called  loco  disease  of  cattle,  sheep,  and  horses  and  the 
presence  of  animal  parasites.  This  investigation  was  confined  en- 
tirely to  Park  County,  where  the  disease  has  be^n  prevalent  for  many 
years,  entailing  constant  and  serious  loss  among  live  stock,  especially 
sheep.  Many  cases  of  the  disease  were  seen  among  sheep,  as  high  as 
10  per  cent  of  some  flocks  being  affected.  In  the  fall  the  percentage 
is  higher  and  the  symptoms  more  pronounced*  Numerous  autopsies 
were  performed  on  diseased  and  on  healthy  sheep.  One  herd  of 
cattle  was  seen  in  which  two  years  ago  20  per  cent  were  said  to  have 
been  lost  from  the  effects  of  loco*  At  the  time  they  were  seen,  how- 
ever, the  animals  were  in  good  condition;  only. a  few  showed  symp- 
toms of  the  disease,  and  in  so  slight  a  form  that  it  did  not  seem 
warrantable  to  sacrifice  any  for  postmortem  examination.  Two 
"  locoed  "  horses  were  seen,  and  one  wa&  killed  and  an  autopsy  per- 
formed. For  the  purpose  of  experiments  on  the  life  history  of  their 
parasites  and  for  further  study  of  the  loco  disease,  a  number  of 
parasitized  and  "  locoed  '"  sheep  were  procured  for  shipment  to  the 
zoological  laboratory  at  Washington. 

Numerous  parasites  were  collected  from  diseased  and  healthy  sheep 
and  from  the  locoed  horse,  some  of  them  being  species  not  yet  de- 
scribed. A  hasty  biological  examination  was  made  of  a  number  of 
small  mountain  pcmds  frequented  by  stock.  Incidentally  parasites 
were  collected  from  prairie  dogs,  birds,  fish,  etc.  A  mite  of  an  un- 
Imown  species  was  obtained  from  a  prairie  dog  badly  affected  with 
mange.  The  notes  and  material  gathered  during  the  trip  have  not 
been  worked  up  and  therefore  no  definite  results  can  be  reported  at 
this  time. 

MISCELXANEOUS   WORK   IN   RELATION  TO   PISEASES  OF   ANIMALS. 

Much  attention  has  also  been  given  in  the  Pathological  Division  to 
various  minor  subjects,  among  which  are  the  following:  The  study  of 
an  outbreak  of  forage  poisoning  among  the  horses  at  Charlotte,  N.  C., 
and  at  Arlington,  Va.,  in  which  no  macroscopic  or  microscopic  lesions 
of  leucoencephalitis  could  be  found;  the  experimental  study  of  the 
Aspergilhis  fumigatus,  and  the  preparation  of  an  article,  entitled 
"Aspergillosis  of  birds,"  based  on  this  investigation ;  the  publication 
of  a  paper  on  milk  fever,  with  a  description  of  an  instrument  for  the 
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application  of  the  new  air  treatment;  the  preparation  of  an  article 
regarding  the  pathological  findings  and  inoculation  experiments  in  a 
case  of  rabies  in  a  woman ;  the  monthly  renewal  of  89  stock  .cultures 
of  different  microorganisms  which  are  maintained  for  exchange  and 
comparison  with  those  of  other  investigators;  the  preparation  and 
installation  of  a  pathological  and  bacteriological  exhibit  at  the  New 
England  Exhibition  of  Arts  and  Crafts,  Providence,  R.  I.,  and  at  the 
Johns  Hopkins  University,  Baltimore,  Md.,  on  the  occasion  of  the 
Maryland  Tuberculosis  Exhibition,  and  at  the  Louisiana  Purchase 
Exposition,  St.  Louis,  Mo. 

In  the  Biochemic  Division  analyses  were  made  of  a  large  number  of 
substances  said  to  contain  nicotine  and  which  were  submitted  t(f  the 
Bureau  for  its  approval  for  use  in  the  preparation  of  the  nicotine  dip 
for  sheep  scab.  A  large  number  of  kretol  dips  were  also  examined 
chemically.  A  thorough  chemical  examination  was  made  of  a  lot  of 
ensilage  supposed  to  be  the  cause  of  the  death  of  a  number  of 
horses  and  mules  on  the  Department  farm  at  Arlington,  without,  how- 
ever, the  discovery  of  any  substances  which  could  be  held  responsible 
for  the  disease  in  the  animals. 

Numerous  identifications  have  been  made  in  the  zoological  labora- 
tory of  parasites  sent  to  the  Bureau  by  veterinarians,  physicians, 
farmers,  etc.  The  collection  has  been  increased  by  exchange  and  col- 
lection. An  exhibit  of  parasites  was  prepared  for  the  Louisiana 
Purchase  Exposition.  A  bulletin  (No.  60)  concerning  the  nematode 
parasites  of  the  eyes  of  chickens  and  other  birds  has  been  prepared 
and  is  now  in  press.  This  bulletin  contains  also  an  article  on  two 
important  tapeworms  of  chickens.  Mr.  Stevenson,  of  the  zoological 
laboratory,  has  prepared  a  circular  on  a  hitherto  undescribed  parasitic 
nematode  which  was  the  cartee  of  the  loss  of  nearly  the  entire  flock 
of  fancy  pigeons  in  which  it  was  discovered. 

The  work  of  publication  of  the  "  Index-Catalogue  of  Medical  and 
Yeterinary  Zoology  "  has  continued,  and  during  the  year  the  "  D," 
"  E,^'  and  "  F  "  authors  have  been  issued,  while  the  "  G  "  and  "  H  '' 
authors  are  now  in  press. 

AUTOPSIB*  ON    WILD   ANIMALS. 

Po^raortem  work  for  the  National  Zoological  Park  continues  to 
play  an  important  role  in  the  routine  work  of  the  pathological  labora- 
tory. Reports  were  made  on  55  such  postmortem  examinations.  A 
bacteriological  examination  of  the  tissues  of  many  of  these  animals 
was  made  in  order  to  determine  definitely  the  presence  of  infectious 
diseases.  These  investigations,  while  only  fruitful  in  the  demonstra- 
tion of  a  few  such  diseases,  were  nevertheless  carried  out  consistently 
in  those  cases  whijch  seemed  to  justify  it.  r^r^r>.^]r> 
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THE   EFFECT   OF   PRESERVATIVES   UPON   DIGESTIVE   ENZYT^fES. 

The  ej^periments  instituted  to  determine  the  effect  of  various  pre- 
servatives upon  the  digestive  enzymes  and  upon  the  digestibility  of 
milk  have  been  completed.  These  experiments  were  conducted  in  the 
Biochemic  Division,  and  the  results  are  given  in  detail  in  the  annual 
report  of  this  Bureau  for  1903. 

WORK    IN    THE    INTEREST   OF   THE    DAIRY. 
INSPECTION    OF   BENOVfTED   BUTTER. 

Dliring  the  year  a  large  part  of  the  work  of  the  Dairy  Division  has 
been  the  administrative  service  assigned  to  it  in  connection  with  the 
act  of  Congress,  approved  May  9,  1902,  concerning  the  manufacture, 
interstate  commerce,  and  export  of  renovated  butter.  This  has  been 
the  second  fiscal  year  of  the  operation  of  this  law,  and  the  inspection 
service  has  become  fully  organized  and  well  regulated.  The  ten  dairy 
inspectors  have  been  appointed  upon  certification  from  the  Civil 
Service  Commission,  based  upon  special  examinations,  and  the  corps 
has  proved  eflScient  and  satisfactory. 

The  law  mentioned  is  now  operating  without  friction,  but  experi- 
ence for  two  years  in  its  administration  has  developed  certain  features 
of  weakness  and  indicated  amendments  which  are  needed  for  its 
greater  efficiency.  This  subject  will  be  presented  as  a  special  report 
at  an  early  date. 

The  Treasury  Department  has  reported  73  different  factories  hav- 
ing been  licensed  and  bonded  during  the  year  for  the  manufacture  of 
renovated  butter,  as  against  82  for  the  year  before.  These  were 
located  in  14  States  and  the  District  of  Columbia.  Thirty-four  of  the 
factories  have  been  in  operation  throughout  the^year;  9  commenced 
operations  in  July,  1903,  but  ceased  manufacturing  before  the  close 
of  the  year,  and  18  began  operating  subsequent  to  July  and  continued 
until  the  end  of  June,  1904.  One  factory  which  was  licensed  did  not 
operate. 

During  the  year  the  dairy  inspectors,  assisted  by  the  chief  of  the 
Dairy  Division,  have  repeatedly  inspected  the  renovated  butter  fac- 
tories in  operation  and  have  inspected  the  markets  in  274  cities  and 
towns  in  44  different  States  and  Territories.  The  market  inspections 
have  been  for  the  purpose  of  ascertaining  the  extent  to  which  reno- 
vated butter  is  commercially  distributed  and  the  conditions  under 
which  it  is  sold  at  wholesale  and  retail.  Advice  has  been  given  to 
many  distributors  and  dealers  as  to  maintaining  the  commercial 
identity  of  the  article,  questionable  practices  have  been  corrected,  and 
inspectors  have  cooperated  with  United  States  Treasury  officials  in 
enforcing  the  observance  of  the  revenue  features  of  the  law. 
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The  total  quantity  of  renovated  butter  made  at  bonded  factories 
during  the  fiscal  year  1903-4  has  been  first  reported  (August,  1904)  as 
54,006,595  pounds.  This  is  subject  to  revision  when  final  reports 
are  compiled.  This  shows  a  total  rather  less  than  the  year  previous, 
due  to  discontinuance  of  several  small  factories  and  a  decrease  of 
business  by  several  others ;  but  the  larger  factories  nearly  all  report 
an  output  greater  than  that  of  the  year  preceding.  The  average  pro- 
duction for  the  two  years  during  which  the  law  has  been  in  force  has 
been  from  8  to  10  per  cent  greater  than  the  estimated  product  of  the 
55  factories  in  operation  during  the  year  1901-2, 

OflScers  of  the  Department  inspected  144  different  lots  of  renovated 
butter  for  export,  comprising  1,312,000  pounds,  and  certified  the 
same  to  foreign  countries  during  the  first  year  of  the  operation  of 
the  law.  During  the  second  year,  367  lots  have  been  inspected  and 
certified  for  export,  amounting  to  3,118,018  pounds.  Exports  of  this 
commodity  have  thus  considerably  more  than  doubled  in  quantity 
the  past  year. 

INCREASE  AND  IMPBOVEMENT  OF  BENOVATED  BUTTEB. 

These  facts  show  conclusively  that  the  business  of  manufacturing 
renovated  butter,  as  well  as  the  exportation  thereof,  has  prospered 
and  materially  increased  since  the  act  of  May  9,  1902,  took  effect. 

The  average  quality  of  renovated  butter  is  still  improving.  The 
difference  in  general  character  between  the  product  of  the  past  year 
and  the  same  commodity  a  few  years  ago  is  very  marked.  This  is 
due  in  part  to  improved  machinery  and  processes,  and  largely  to  the 
better  average  quality  and  condition  of  the  "  packing  stock  "  or  raw 
material  used.  Stock  is  now  kept  comparatively  closely  collected  in 
the  producing  districts,  so  that  accumulations  of  country  butter  at 
remote  points  and  involving  serious  deterioration  are  of  exceptional 
occurrence.  More  care  is  taken  in  sorting,  packing,  and  storing  the 
stock.  Occasionally  a  lot  of  packing  stock  is  found  in  such  a  condi- 
tion of  filth  or  putrefaction  as  to  necessitate  condemnation.  In  still 
rarer  cases  the  manufactured  product  is  found  so  bad,  because  of  bad 
materials,  ignorance,  or  negligence  in  renovating,  or  as  the  effect  of 
age,  as  to  make  it  unfit  for  food.  In  a  few  such  instances  the  sanitary 
inspection  required  by  law  and  made  by  this  Department  has  caused 
the  objectionable  materials  and  products  to  be  removed  from  the  food 
market  and  sold  as  grease.  But,  as  stated,  such  instances  are  very 
exceptional.  Although  there  is  still  opportunity  for  great  improve- 
ment in  materials,  in  the  manner  of  handling  and  transporting  the 
same,  in  factory  management,  and  in  the  finislied  product,  it  is  true 
that  matiufacturers  are  endeavoring,  as  a  rule,  to  improve  conditions 
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at  all  points  and  are  ambitious  to  win  a  reputation  for  producing 
an  article  of  high  quality. 

BUTTER  FOB  THE   NAVY  AND   THE  ABMY. 

The  Dairy  Division  has  continued  to  assist  in  procuring  butter  for 
the  use  of  the  United  States  Navy  by  perfecting  specifications  for 
manufacture  under  contract  and  supervising  the  execution  of  con- 
tracts. Under, this  system,  which  includes  inspection  by  officers  of 
this  division,  over  700,000  pounds  of  butter  have  been  purchased  dur- 
ing the  year  by  the  Navy  Department,  and  the  latter  has  acknowl- 
edged the  service  rendered  and  its  satisfactory  results.  A  much  less 
quantity  has  been  inspected  for  the  Army,  upon  the  application 
of  purchasing  officei*s  of  the  Subsistence  Department. 

BACTEEIOLOGY   OF   BUTTER   AND   CHEESE. 

The  experiments  concerning  the  bacteriology^  of  butter  and  cheese, 
which  were  mentioned  in  the  hist  annual  report  of  this  Bureau,  and 
which  are  being  carried  out  by  the  Biochemic  Division  and  the  Dairy 
Division,  have  been  continued.  The  first  report  of  this  work  is  em- 
bodied in  Bulletin  No.  57  of  the  Bureau  of  Animal  Industry,  and 
deals  with  the  keeping  qualities  of  canned  butter.  The  results 
described  therein  seem  to  indicate  that  the  changes  which  occur  in 
canned  butter  and  which  consist  in  the  development  of  disagreeable 
flavors  are  probably  due  to  the  action  of  enzymes,  which  enzymes  may 
be  produced  by  the  action  of  bacteria  or  secreted  in  the  udders  of  cows, 
A  second  paper,  Bulletin  No.  62,  entitled  "  The  Relation  of  Bacteria 
to  Flavors  in  Cheddar  Cheese,"  has  also  been  published.  These 
experiments  are  l)eing  carried  further  to  determine  the  source  of  the 
enzymes  producing  disagreeable  flavors  in  butter,  and  also  to  deter- 
mine, if  possible,  the  best  method  of  avoiding  their  presence  in  butter 
which  is  made  under  practical  conditions. 

LINES   OF  BESEABCH. 

Several  lines  of  original  investigation  have  been  inaugurated  or 
continued  during  the  year,  as  follows: 

(1)  An  exhaustive  inquiry  into  the  possibilities  and  limitations  of 
the  dairy  industry  in  the  semiarid  or  '*  short-grass  "  region,  embracing 
parts  of  Kansas,  Nebraska,  Wyoming,  Colorado,  and  Oklahoma. 
This  included  a  special  study  of  the  farm  cream  separator  in  its  rela- 
tion to  the  creamery  system  of  butter  making  under  western  con- 
ditions. 

Two  reports  by  E.  H.  Webster,  inspector  and  dairy  expert  i©  charge 
of  this  inquiry,  have  been  published  as  bulletins  in  the  Bureau  series. 
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(2)  A  series  of  careful  trials  have  been  conducted  at  Chicago  to 
determine  the  effect  of  different  fixed  temperatures  upon  the  quality 
of  butter  in  cold  storage.  This  work  has  covered  the  greater  part  of 
the  year,  and  the  first  or  preliminary  report  is  in  preparation. 

(3)  Similarly,  a  series  of  trials  in  storing  cheese  at  different  tem- 
peratures has  been  conducted  at  New  York.  This  report  is  also  in 
preparation. 

(4)  In  cooperation  with  the  Storrs  Agricultural  Experiment  Sta- 
tion, at  Storrs,  Conn.,  an  investigation  has  been  commenced  to  deter- 
mine specifically  the  principles  involved  in  the  manufacture  of 
different  varieties  of  soft  cheese,  such  as  are  imported  to  this  country 
from  western  Europe.  It  will  be  some  time  before  any  report  can  be 
made  on  this  subject. 

(5)  In  the  dairy  laboratory  of  the  Bureau  of  Chemistry,  and  in  the 
laboratory  of  dairy  bacteriology  of  the  Biochemic  Division,  Bureau 
of  Animal  Industry,  investigations  are  being  continuously  carried  on 
closely  related  to  the  dairy  industry,  if  not  bearing  upon  it  directly. 
One  report  has  been  published  upon  the  keeping  qualities  of  butter, 
as  noted  above. 

(6)  Experimental  exports  of  the  best  qnality  of  creamery  butter 
have  been  made  weekly  to  Manchester,  England,  for  several  months, 
to  make  a  practical  test  of  the  merits  of  such  butter  from  the  United 
States  in  comparison  with  the  highest  grades  of  butter  from  all  other 
producing  countries,  as  found  in  the  British  markets.  The  results 
were  favorable  in  a  general  way,  but  not  such  as  to  encourage  com- 
mercial operations  along  the  same  line.  No  report  has  yet  been 
published. 

BEPRESENTATION    AT   DAIBYMEN*S    MEETINGS. 

During  the  year  au  effort  has  been  made  to  have  the  Department 
represented  at  as  many  as  possible  of  the  State  dairy  conventions  in 
the  several  States.  The  chief  and  assistant  chief  of  the  Division  and 
the  dairy  inspectors  have  attended  these  meetings.  In  all,  28  such 
conventions  have  been  visited  in  22  different  States  and  Territories. 
The  work  of  the  Bureau  through  the  Dairy  Division  conmiends  itself, 
as  a  rule,  to  these  gatherings  of  representative  dairymen  in  different 
parts  of  the  country,  and  complimentary  resolutions  have  been 
adopted  by  conventions  in  18  States. 

DAIRY    WOKK   IN    1905. 

The  work  of  the  Dairy  Division  during  the  fiscal  year  1904-5  will 
embrace,  in  large  measure,  a  continuation  of  that  of  previous  years, 
with  such  additions  as  may  promise  useful  results  and  are  found 
practicable. 
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The  condition  of  the  dairy  industry  of  the  United  States  will  be 
studied  in  all  its  aspects  with  a  view  to  determining  the  most  favor- 
able opportunities  and  methods  for  progress  and  improvement  and 
assisting  in  their  accomplishment.  The  dairying  of  other  countries 
will  also  be  observed,  productive  conditions  noted,  the  demands  of 
consumption  and  of  all  foreign  markets  watched,  and  such  action 
taken  as  is  possible  in  the  interest  of  extending  foreign  trade  in  the 
dairy  products  of  this  country.  Relations  will  be  maintained  with 
State  dairy  officials  with  a  view  to  cooperation  in  the  enforcement  of 
laws;  also  with  the  voluntary  organizations  of  dairymen  and  the 
dairy  schools  in  numerous  States  in  order  to  be  informed  of  their 
proceedings  and  to  cooperate  so  far  as  may  be  advisable. 

The  inspection  of  renovated  butter  factories  and  markets  will  con- 
tinue and  be  gradually  extended  and  improved  for  the  better  admin- 
istration of  section  5  of  the  act  of  Congress  of  May  9,  1902. 

The  Dairy  Division  will  conduct  investigations  by  itself,  as  well  as 
in  cooperation  with  suitable  agencies. 

The  experiments  in  storing  butter  at  different  low  temperatures, 
which  it  was  intended  to  continue  and  enlarge,  have  been  abandoned 
because  of  the  impossibility  of  finding  available,  in  commercial  store- 
houses, the  necessary  low  temperature  with  a  guaranty  of  mainte- 
nance without  material  variation.  The  results  of  the  cheese-storing 
experiments  of  the  past  year  do  not  seem  to  warrant  a  repetition  of 
this  work.  The  soft-cheese  investigation  in  Connecticut  will  be 
continued. 

It  is  proposed  to  investigate  the  manufacture  of  condensed  milk 
and  promote  such  action  as  may  be  deemed  expedient  to  preserve  and 
enhance  the  reputation  of  this  country  for  producing  this  article  in  a 
form  suited  to  foreign  markets.  The  comparatively  new  industry  of 
making  "  milk  powder  "  may  also  receive  attention. 

Many  communications  are  received  on  the  subject  of  improving  the 
milk  supply  of  cities  and  towns,  and  especially  in  securing  greater 
purity  and  better  sanitary  conditions.  It  is  proposed  to  cooperate  in 
these  efforts  and  to  give  such  advice  and  assistance  as  may  be  possible 
in  this  desirable  work. 

In  considering  the  future  of  the  Dairy  Division  it  should  be  first 
remarked  that  after  nine  years'  existence  the  work  in  hand  in  extend- 
ing present  lines  of  effort  and  taking  up  new  ones  is  much  greater 
than  can  be  accomplished  by  the  original  organization.  The  dairy 
industry  is  one  of  the  most  important  and  most  extensive  branches 
of  American  agriculture.  Four-fifths  of  all  the  farms  in  the  country 
keep  cows  for  milk,  17,000,000  in  number,  and  another  million  are 
reported  "  not  on  farms."  The  annual  product  of  these  18,000,000 
dairy  cows  has  a  value  of  about  $600,000,000.    The  opportunities  for 
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improvement  are  manifest  at  many  points.  If  the  average  cost  of 
maintaining  a  cow  could  be  lessened  by  intelligent  economy,  or  the 
average  dairy  product  slightly  increased  in  quantity  by  rational  treat- 
ment, or  the  average  quality  of  dairy  products  raised  a  little  by 
improved  methods  of  practice,  the  aggregate  additional  profit  would 
be  very  great.  For  example,  one-third  of  all  the  butter  produced  in 
the  United  States  is  made  in  creameries  and  two-thirds  on  farms.  The 
former,  by  reason  of  higher  average  quality,  has  a  value  of  at  least  3 
cents  per  pound  greater  than  the  latter.  If  one-half  the  butter  now 
made  on  farms  could  be  made  in  creameries  or  in  any  way  to  make  it 
as  good  as  average  creamery  butter,  the  increased  income  to  the  pro- 
ducers would  amount  to  $15,000,000  a  year.  Again,  if  the  average 
municipal  milk  supply  could  be  but  slightly  improved  in  quality  and 
sanitary  condition  and  the  service  correspondingly  improved,  the  gain 
in  the  comfort  and  health  of  millions  of  people  would  be  beyond 
measurement  by  dollars.  Such  improvements  are  entirely  practicable 
and,  in  large  measure,  comparatively  easy  of  accomplishment. 

ANIMAL   HUSBANDRY. 

At  the  last  session  of  Congress  an  appropriation  of  $25,000  was  made 
for  the  purpose  of  enabling  the  Bureau  of  Animal  Industry  to  conduct 
experiments  in  animal  breeding  in  cooperation  with  the  State  experi- 
ment*stations.  Plans  for  this  work  have  not  yet  been  perfected,  but 
arrangements  have  been  made  to  conduct  cooperative  experiments  in 
poultry  breeding  with  the  Maine  Experiment  Station  in  order  to 
study  the  breeding  of  200-egg  hens,  including  the  amount  of  floor 
space  required  per  hen,  and  with  the  Pennsylvania  Experiment  Sta- 
tion, in  addition  to  the  work  already  in  progress  there  with  the  res- 
piration calorimeter,  to  study  the  influence  of  age  and  individuality 
on  the  metabolism  of  beef  cattle.  Negotiations  are  in  progress  to 
establish  cooperative  experiments  in  horse  breeding  with  the  Colo- 
rado Experiment  Station. 

A  cooperative  experiment  with  the  Colorado  Experiment  Station 
has  recently  been  made  to  study  the  feeding  value  of  sugar-beet  pulp 
with  alfalfa  hay,  with  and  without  ground  com  or  ground  wheat. 
The  results  will  be  published  as  a  bulletin  of  this  Bureau.  The 
experiment  seems  to  indicate  that  sugar-beet  pulp  has  considerable 
value  for  steer  feeding,  either  with  alfalfa  hay  without  grain  or  in 
connection  with  grain.  The  best  results  were  obtained  when  grain 
was  fed,  but  the  hay-and-pulp  ration  was  exceedingly  economical 
and  produced  excellent  gains. 

The  importation  of  families,  breeds,  and  species  of  domestic  animals 
of  foreign  countries  which  are  not  known  in  the  United  States  and 
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whose  use  promises  to  be  of  value  to  our  animal  industry  has  been 
started  by  the  importation  of  four  ewes  and  a  buck  of  the  native  sheep 
of  Barbados.  These  sheep  are  practically  wooUess,  and  are  said  to  be 
valuable  for  mutton  in  warm  climates.  They  were  obtained  through 
the  courtesy  of  Sir  Daniel  Morris,  imperial  commissioner  of  agricul- 
ture for  the  West  Indies.  They  will  be  quarantined  at  the  experi- 
ment station  of  the  Bureau  of  Animal  Industry  until  their  habits  and 
qualities  can  be  given  careful  study,  after  which  the  purpose  is  to 
send  them  to  some  point  in  the  South  for  further  trial. 


Digitized  by 


Google 


Digitized  by 


Google 


An.  Rpt.  B.  a.  I.  1904. 


Plate  1. 


Emil  Alexander  de  Schweinitz. 

I^te  chief  of  the  Biochemic  Division.  Bureau  of  Animal  Industry. 
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EMIL  ALEXANDER  DE  SCHWEINITZ. 

Emil  Alexander  de  Schweinitz  was  bom  at  Salem,  N.  C,  January 
18,  18G4,  and  died  at  Washington,  D.  C,  February  15,  1904.  He 
attended  the  high  school  at  Nazareth  Hall,  Pa.,  and  the  Moravian 
College  at  Bethlehem,  Pa.,  and  afterwards  went  to  the  University 
of  North  Carolina  and  to  the  University  of  Virginia.  Later  he 
went  abroad  and  studied  at  the  universities  of  Berlin  and  Gottingen, 
and  subsequent  to  his  return  he  taught  at  the  Kentucky  State  College. 
He  received  the  degree  of  Ph.  D.  from  the  University  of  North  Caro- 
lina, A.  M.  and  Ph.  D.  from  Gottingen,  and  M.  D.  from  Columbian 
University.  While  he  possessed  a  general  scientific  education,  chem- 
istry was  his  specialty. 

On  the  1st  of  September,  1888,  Doctor  de  Schweinitz  entered  the 
service  of  the  United  States  Department  of  Agriculture  as  a  labora- 
tory assistant  in  the  Division  of  Chemistry  and  was  employed  in 
experiments  concerning  the  manufacture  of  sugar.  At  the  begin- 
ning of  the  year  1890  he  was  appointed  in  the  Bureau  of  Animal 
Industry,  where  the  services  of  a  chemist  were  needed  in  the  investi- 
gation of  diseases.  Upon  the  organization  of  the  Biochemic  Divi- 
sion of  the  Bureau  on  July  1,  1896,  he  was  appointed  chief  of  that 
division  and  remained  at  its  head  to  the  time  of  his  death. 

His  principal  work  in  the  Bureau  of  Animal  Industry  was  in 
connection  with  hog  cholera  and  tuberculosis,  and  his  investigations 
resulted  in  important  additions  to  the  knowledge  of  these  subjects 
and  secured  for  him  a  recognized  place  in  the  world  of  science. 
These  diseases  he  studied  from  the  chemical  and  bacteriological 
points  of  view  and  with  the  object  of  conferring  immunity;  he 
also  made  experiments  bearing  on  the  question  of  the  intercom- 
municability  of  bovine  and  human  tuberculosis.  In  the  time  fol- 
lowing the  London  Congress  on  Tuberculosis  in  1901,  at  which  the 
latter  subject  was  brought  into  prominence,  he  conducted  researches 
which  had  great  weight  in  the  determination  of  the  problems  in- 
volved. In  experimenting  with  hog  cholera  and  allied  diseases  he 
encountered  problems  of  a  very  intricate  and  puzzling  nature,  and 
after  several  years  of  tedious  and  patient  work,  beset  with  many 
difficulties  and  disappointments,  he  succeeded  during  the  last  year 
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or  two  of  his  life  in  clearing  up  some  of  the  more  important  points 
and  in  obtaining  results  which  it  is  hoped,  when  the  details  are 
worked  outj  will  afford  a  clear  understanding  of  these  hog  diseases 
and  also  furnish  a  means  of  controlling  them.  i 

Coincident  with  his  governmental  work,  Doctor  de  Schweinitz  was 
for  some  years  connected  with  the  medical  and  dental  departments 
of  the  Columbian  University.  In  1893  he  became  professor  of 
chemistry,  and  four  years  later  was  appointed  dean  of  the  medical 
faculty,  a  position  which  he  held  at  the  time  of  his  death.  In  this 
work  he  combined  the  qualities  of  a  skillful  instructor,  both  in  lecture 
room  and  laboratory,  with  executive  ability  of  a  high  order.  Under 
his  administration  a*  new  college  building  and  a  new  hospital  were 
constructed  and  equipped,  and  the  medical  department  of  the  univer- 
sity was  strengthened  and  brought  to  a  high  degree  of  efl5cienc3\ 

In  the  summer  of  1903  he  suffered  an  attack  of  typhoid  fever, 
after  which  he  never  fully  regained  his  health  and  strength.  His 
death  occurred  after  an  acute  illness  of  less  than  two  days. 

Doctor  de  Schweinitz  contributed  many  articles  to  scientific  litera- 
ture. His  work  appears  in  the  reports  and  bulletins  of  the  Bureau 
of  Animal  Industry  and  in  many  of  the  medical  and  scientific  jour- 
nals. He  held  membership  in  a  number  of  American  and  foreign 
scientific  societies,  among  which  may  be  mentioned  the  Washington 
Biological  Society,  the  Washington  Entomological  Society,  the  Wash- 
ington Section  of  the  Ainerican  Chemical  Society  (of  which  he  was 
president  in  1897),  the  Society  of  American  Bacteriologists,  the 
Medical  Society  of  the  District  of  Columbia,  the  American  Medical 
Association,  the  American  Public  Health  Association,  the  Washing- 
ton Academy  of  Sciences,  the  German  Chemical  Society,  and  the 
French  Society  of  Pure  Chemistry.  He  represented  the  United 
States  as  a  delegate  to  the  Fourth  Tuberculosis  Congress,  Paris,  1898 ; 
the  Tuberculosis  Congress,  Berlin,  1899;  the  International  Medical 
Congress,  1900,  and  the  International  Congress  of  Hygiene,  Paris, 
1900. 
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Henry  Elijah  Alvord. 
Late  chief  of  the  Dairy  Division,  Bureau  of  Animal  Industry. 
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HENRY  ELIJAH  ALYORD. 

Maj.  Henry  Elijah  Alvord  was  born  in  Greenfield,  Mass.,  March 
11,  1844,  and  died  at  St.  Louis,  Mo.,  October  1,  1904.  He  prepared 
for  college  in  the  schools  of  his  town,  and  entered  Norwich  Univer- 
sity early  in  the  spring  of  1860;  took  the  civil  engineering  course, 
and  gave  special  attention  to  branches  applicable  to  architecture. 
Near  the  close  of  his  junior  year  he  joined  the  students'  company  of 
cavalry  as  a  private,  and  -soon  became  first  sergeant.  When  the  com- 
pany (Seventh  Squadron  Rhode  Island  Cavalry)  was  mustered  out, 
soon  after  the  battle  of  Antietam,  he  returned  to  the  university,  and 
on  graduating  received  the  degrees  of  B.  S.,  C.  E.,  and,  later,  LL.  D. 
Again  he  entered  the  Army,  accepting  a  commission  as  second  lieu- 
tenant in  the  Second  Regiment  of  Massachusetts  Cavalry  Volun- 
teers, and  served  actively  in  Virginia  until  the  close  of  the  war, 
at  which  time  he  held  the  rank  of  major.  For  more  than  a  year  he 
was  an  officer  of  the  Freedman's  Bureau  under  General  Howard, 
being  on  duty  in  Virginia  and  South  Carolina.  Upon  enlargement 
of  the  Regular  Army  in  1866  he  was  appointed  as  first  lieutenant  in 
the  new  Tenth  Regiment  of  Cavalry,  and  was  adjutant  of  that  regi- 
ment during  its  organization,  and  promoted  captain  in  1867.  He 
remained  in  the  Army  about  five  years,  during  which  he  served  in 
Kansas,  Texas,  and  the  Indian  Territory,  and  was  part  of  the  time 
on  staff  duty  as  inspector  under  General  Hancock,  and  chief  engi- 
neer of  the  field  headquarters  of  General  Sheridan.  In  1869  he  was 
detailed  as  military  instructor  at  the  Massachusetts  Agricultural 
College,  being  the  first  army  officer  detailed  to  an  agricultural  col- 
lege for  this  service. 

In  1871  Major  Alvord  resigned  from  the  Army.  During  the  eight 
years  following,  while  engaged  as  instructor  in  the  scientific  depart- 
ment of  Williston  Seminary,  at  East  Hampton,  Mass.,  he  found  time 
to  pursue  work  in  dairying  and  breeding  of  dairy  cattle,  which  sub- 
jects were  more  to  his  taste,  and  by  his  writings  and  public  addresses 
gained  considerable  reputation  as  an  agricultural  expert.  It  was 
during  this  time  that  he  wrote  the  American  chapters  of  Sheldon's 
Dairy  Farming,  which  was  one  of  his  best  works.  In  the  early  days 
of  the  Chautauqua  movement  he  was  in  charge  of  the  agricultural 
branch  of  its  reading  courses,  known  as  its  "  school  of  farming," 
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Avhich  was  probably  the  first  correspondence  course  in  agriculture 
undertaken  in  this  country. 

Major  Alvord  was  the  pioneer  in  establishing  the  cooperative  sys- 
tem of  dairying  in  the  United  States,  and  established  the  first  cream- 
ery east  of  the  Hudson  River  and  was  the  leading  spirit  in  organiz- 
ing many  throughout  the  New  England  States. 

In  1880  he  became  manager  of  the  Houston  Farm  Experiment  Sta- 
tion, remaining  at  its  head  until  the  project  had  to  be  abandoned  in  1885 
for  lack  of  funds.  In  that  year  he  was  appointed  professor  of  agri- 
culture at  the  Massachusetts  Agricultural  College,  where  he  remained 
for  two  years,  resigning  in  1887.  He  was  elected  director  of  the 
experiment  station  at  Cornell  University  upon  its  establishment  under 
the  Hatch  Act,  but  declined  the  position  to  accept  the  presidency  of 
the  Marj^land  Agricultural  College.  He  organized  that  institution 
and  established  the  experiment  station,  dccupying  the  position  of 
president  and  Hirector  until  1892.  He  was  afterwards  temporarily 
in  charge  of  the  Oklahoma  Agricultural  College  and  Experiment  Sta- 
tion, and  went  from  there  to  the  New  Hampshire  Agricultural  C^ol- 
lege  in  1804  as  a  professor  of  agriculture,  where  he  remained  for  a 
short  time. 

He  was  prominently  identified  with  Federal  legislation  relating  to 
agricultural  colleges  and  experiment  stations,  and  in  the  formation 
of  the  Association  of  American  Agricultural  Colleges  and  Experi- 
ment Stations  Major  Alvord  was  the  first  chairman  of  the  execu- 
tive committee,  which  office  he  held  for  eight  years.  \Miile  in  this 
position  his  good  judgment  and  familiarity  wuth  methods  of  secur- 
ing legislation  made  him  of  great  service  in  promoting  the  move- 
ments which  resultexi  in  the  national  endowment  of  the  agricultural 
colleges  and  experiment  stations.  He  was  president  of  the  Associa- 
tion of  American  Agricultural  Colleges  and  Experiment  Stations  in 
1894,  which  marked  the  termination  of  his  connection  with  that  body 
and  with  the  institutions  represented  by  it. 

Upon  the  creation  of  the  Dairy  Division  in  the  United  States 
Department  of  Agriculture,  July  1,  1895,  Major  Alvord  was 
appointed  chief.  He  organized  this  division  and  its  work  and  was 
at  its  head  at  the  time  of  his  death.  Here  the  strong  traits  of  his 
character  were  shown  in  his  systematic  and  orderly  business  methods, 
attention  to  details,  and  conscientious  and  fearless  attitude  in  what- 
ever seemed  to  him  to  be  right,  regardless  of  what  the  general  opinion 
of  his  acts  would  be.  He  had  rare  ability  as  an  executive,  doubtless 
due  in  part  to  his  experience  as  a  military  officer.  This,  coupled  with 
his  deep  insight  into  the  dairy  conditions  and  needs  of  the  country, 
enabled  him  to  make  the  Dairy  Division  a  very  efficient  branch  of 
the  Department. 

Digitized  by  VjOOQIC 


HENRY   ELIJAH   ALVORD.  43 

He  was  abroad  in  1900  as  a  reprasentative  of  the  Department  at 
the  Paris  Exposition,  and  was  a  member  of  the  international  jury  of 
awards.  In  that  year  he  traveled  quite  extensively  in  Europe,  study- 
ing dairy  institutions  and  conditions.  At  the  time  of  his  death  he 
was  in  attendance  at  the  St.  Louis  Exposition,  where  he  had  been 
busily  engaged  upon  the  jury  of  awards.  He  was  stricken  with 
paralysis  on  the  afternoon  of  September  28,  and  lingered  in  the  hos- 
pital until  October  1,  when  he  died. 

Major  Alvord  made  many  addresses  before  State  dairy  meetings 
and  contributed  articles  to  the  annual  agricultural  reports  of  various 
States  and  to  American  and  foreign  dairy  journals.  A\Tiile  in  the 
Department  he  wrote  a  number  of  bulletins  on  timely  dairy  subjects, 
which  were  of  great  benefit  to  the  dairy  interests  of  the  country.  He 
held  membership  in  a  number  of  scientific  and  dairy  associations  in 
this  country  and  abroad,  among  which  may  be  mentioned  the  Ameri- 
can Association  for  the  Advancement  of  Science,  the  American  Sta- 
tistical Association,  and  the  National  Geographic  Society.  He  was 
medalist  of  the  Royal  Agricultural  Society  of  England  and  the 
British  Dairy  Farmers'  Association  and  an  "  officer  "  of  the  National 
Order  Merite  Agricole  of  France. 

His  genial  nature  and  cordial  manners  won  for  him  a  very  wide 
circle  of  friends.  He  was  generous,  modest,  and  extremely  unselfish, 
seldom  striving  for  personal  recognition.  His  agricultural  special- 
ties were  live  stock  and  dairy  farming,  and  his  works  and  writings  on 
these  subjects  ranked  him  among  the  foremost  authorities  in  this 
country. 

Soon  after  the  civil  war  he  married  in  Fairfax  County,  Va.,  and 
made  his  residence  for  some  time  on  a  large  farm  10  miles  west  of 
Washington  City,  where  Mrs.  Alvord  was  bom,  and  which  was  the 
homestead  of  her  family  for  more  than  a  century. 
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DANGER  OF  INFECTION  WITH  TUBERCULOSIS  BY 
DIFFERENT  KINDS  OF  EXPOSURE. 

By  E.  C.  ScHROEDEB,  M.  D.  V., 
Superintendent  of  Experiment  Station,  Bureau  of  Animal  Industry, 

AND  *" 

W.  E.  Otton, 
Expert  Assistant  at  Experiment  Station,  Bureau  of  Animal  Industry. 

The  experiments  with  which  this  article  deals  were  made  at  the 
experiment  station  of  the  Bureau  of  Animal  Industry  in  order  to 
determine  the  comparative  danger  of  infection  with  tuberculosis 
through  different  forms'  of  exposure.  For  this  purpose  a  number  of 
guinea  pigs  and  hogs  were  exposed  to  tubercular  cattle  in  a  manner 
somewhat  resembling  the  exposure  encountered  by  man  and  animals 
under  what  may  be  called  existing,  natural  or  normal  conditions. 

The  guinea  pigs  used  were  divided  into  four  lots,  which,  for  conve- 
nience, are  designated  as  lots  A,  B,  C,  and  D.  ^They  were  raised  at 
the  experiment  station,  and,  as  no  case  of  tuberculosis  has  occurred 
among  the  guinea  pigs  at  the  station  for  a  period  of  ten  years  which 
was  not  induced  by  an  intentional  or  conscious  inoculation  or  expo- 
sure, no  doubt  can  arise  as  to  the  source  of  the  infection  through  which 
a  number  of  the  guinea  pigs  in  the  experiments  became  tubercular. 

Guinea  pigs  lot  A  received  intraabdominal  injections  of  milk  from 
tubercular  cows. 

Guinea  pigs  lot  B  were  fed  the  milk  of  tubercular  cows.  During 
the  time  of  milk  feeding,  these  were  entirely  deprived  of  water  in 
order  to  force  them  to  consume  the  maximum  quantity  of  milk.  As 
a  rule,  guinea  pigs  soon  acquire  a  taste  for  milk,  and  frequently 
learn  to  like  it  so  much  that  the  moment  the  vessel  containing  it  is 
placed  before  them  they  drink  copiously. 

Guinea  pigs  lot  C  were  confined  in  cages  fastened  to  the  walls  of 
box  stalls  occupied  by  tubercular  cattle,  at  a  right  angle  to  the  walls 
against  which  the  mangers  were  located.  The  average  size  of  the  box 
stalls,  in  which  the  cows  were  permitted  to  move  about  unfastened,  was 
8  by  10  feet.  The  walls  of  the  stalls  were  solid,  2  inches  thick  and  6  feet 
high,  and  the  several  stalls  used  were  sufficiently  separated  to  prevent 
the  passage  of  infectious  material  from  one  to  the  other.  The  guinea- 
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pig  cages  were  2  feet  wide  and  1  foot  deep,  and  had  solid  wooden 
floors  and  backs  and  open  sides,  fronts  and  tops  covered  with  large- 
meshed  wire.  The  distance  from  the  floors  of  the  cages  to  the  floors  j 
of  the  stalls  was  4^  feet,  which  was  sufficient  to  prevent  the  cattle 
from  throwing  material  directly  into  the  cages;  that  is,  above  the 
horizontal  line  in  which  cattle  extend  their  heads  and  necks  when 
coughing.  This  form  of  exposure  is  referred  to  in  the  following 
records  as  room  exposure.  Its  resemblance  to  the  occupancy  of  rooms 
in  common  by  healthy  and  tubercular-diseased  individuals  is  appar- 
ent without  further  comment.  ^ 

Guinea  pigs  lot  D  were  confined  in  cages  constructed  under  the 
mangers  in  stalls  occupied  by  tubercular  cattle.  The  arrangement 
was  such  that  a  small  amount  of  feed  sifted  from  the  mangers  to  the 
cages  while  the  cattle  were  eating.  This  form  of  exposure  is  referred 
to  as  manger  exposure. 

The  hogs  used  in  the  experiments  were  simply  fed  milk  from 
tubercular  cows.  They  were  kept  in  field  pens  4^  by  12  feet  in  area, 
from  100  to  150  yards  from  the  cow  stables. 

The  records  of  the  cows  and  of  the  guinea  pigs  and  the  hogs 
exposed  to  them  follow : 

Cow  No.  1  was  killed  July  21,  1902.  She  had  been  affected  with 
tuberculosis  several  years,  and  at  the  time  of  her  death  she  was  so 
thin  and  weak  and  suffering  so  severely  with  respiratory  difficulties 
that  it  would  have  been  cruel  to  prolong  her  life.  The  autopsy 
showed  an  advanced  generalized  tuberculosis  of  the  thoracic  and 
abdominal  organs.  One  of  the  postpharyngeal  glands  was  enor- 
mously enlarged  and  converted  into  a  cyst  which,  on  section,  was 
found  to  contain  a  partly  softened,  tubercular,  necrotic  material. 
The  total  amount  of  disease  was  so  great  that  it  was  difficult  to 
understand  its  compatibility  with  the  persistence  of  life.  The  udder 
and  glands  associated  with  it  were  unaffected. 

Guinea  pigs  Nos.  1  to  4,  inclusive,  were  fed  milk  of  cow  No.  1 
from  August  24, 1901,  to  December  27, 1901 — a  period  of  one  hundred 
and  twenty-five  days.  The  average  amount  of  milk  consumed  by 
each  guinea  pig  daily  was  75  c.  c. 

Guinea  pigs  Nos.  5  to  8,  inclusive,  were  fed  milk  of  cow  No.  1 
from  December  27,  1901,  to  April  23,  1902 — a  period  of  one  hundred 
and  seventeen  days.  The  average  amount  of  milk  consumed  by  each 
guinea  pig  daily  was  100  c.c. 

Guinea  pigs  Nos.  1  to  8,  inclusive,  were  killed  several  months  after 
the  last  day  on  which  they  were  fed  milk,  and  on  postmortem  exam- 
ination were  found  to  be  in  excellent  condition  and  free  from  lesions 
of  disease. 

Guinea  pigs  Nos.  9  to  13,  inclusive,  were  given  room  exposure  to 
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COW  No.  1,  beginning  August  28,  1901.  They  died  or  were  killed  as 
follows : 

No.  9,  died  November  12,  1001,  seventy-Bixth  day;  pneumonia  and  inflamma- 
tion of  the  bowels. 

No.  10,  died  November  20,  1901,  eigbty-fourth  day;  pneumonia  and  ipflam- 
niation  of  the  bowels. 

No.  11,  died  December  4,  1901,  ninety-eighth  day ;  pneumonia  and  inflamma- 
tion of  the  bowels. 

No.  12,  died  July  9,  1902,  three  hundred  and  fifteenth  day;  pneumonia  and 
inflammation  of  the  bowels. 

No.  13  was  exposed  until  July  21,  1902,  three  hundred  and  twenty-seven  days, 
and  killed  on  September  12,  1902 ;  on  postmortem  examination  was  found  to  be 
in  excellent  condition  and  free  from  lesions  of  disease. 

Guinea  pigs  Nos.  14  to  21,  inclusive,  were  given  manger  exposure 
to  cow  No.  1,  as  follows : 

No.  14,  exposed  August  28,  1901,  died  January  31,  1902,  one  hundt-ed  and 
fifty-sixth  day ;  cause  of  death,  pneumonia  and  inflammation  of  the  bowels. 
No  tuberculosis. 

No.  15,  exposed  August  28,  1901,  died  February  3,  irK)2,  one  hundred  and 
fifty-ninth  day ;  cause  of  death,  pneumonia. 

No.  IG,  exposed  August  28,  1901,  died  March  5,  1902,  one  hundred  and  eighty- 
ninth  day ;  cause  of  death,  pneumonia  and  inflammation  of  the  bowels. 

Nos.  17  and  18,  exijosed  August  28,  1901,  to  July  21,  1902,  three  hundred  and 
twenty -seven  days. 

No.  19,  exposed  from  January  21,  1902,  to  July  21,  1902,  one  hundred  and 
eighty-one  days. 

No.  20,  exposed  from  February  12,  1902,  to  July  21,  1902,  one  hundred  and 
fifty-nine  days. 

No.  21,  exposed  from  March  5,  1902,  to  July  21,  1902,  one  hundretl  and  thirty- 
eight  days. 

Guinea  pigs  Nos.  17  to  20,  inclusive,  were  killed  September  12, 
1002;  on  postmortem  examination  were  found  to  be  in  excellent 
condition  and  free  from  lesions  of  disease.  Guinea  pig  No.  21, 
which  was  killed  on  the  same  day  as  the  others,  was  affected  with 
tuberculosis  of  the  liver,,  spleen,  and  mesenteric  glands. 

Hog.  No.  1,  weight  about  GO  pounds,  was  fed  500  c.  c.  of  milk  daily 
from  cow  No.  1  for  a  period  of  eighty-eight  days,  beginning  August 
27,  1901.  Wlien  the  hog  was  killed,  some  time  later,  it  was  found  to 
be  in  excellent  condition  and  free  from  lesions  of  disease. 

As  the  record  of  a  calf  produced  by  cow  No.  1  may  be  of  consid- 
erable interest,  it  is  here  included. 

The  calf  was  born  on  September  28,  1901,  and  was  in  good  general 
condition.  It  was  allowed  to  remain  with  its  mother  in  the  stall  in 
which  it  was  born.  On  December  2  and  3,  1901,  it  was  tested  with 
tuberculin  and  a  typical  reaction  of  the  presence  of  tuberculosis  ob- 
tained. On  January  8,  1902,  at  the  age  of  102  days,  it  was  killed, 
and  a  very  careful  postmortem  examination  failed  to  discover  a  sin- 
gle lesion  of  disease. 
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The  reaction  to  tuberculin  indicates  that  the  calf  was  affected  with 
tuberculosis,  in  a  stage  too  early  to  be  detected  by  physical  examina- 
tion. Had  the  calf  been  allowed  to  live  a  few  months  longer  it  is 
quite  likely  that  abundant  lesions  would  have  been  found.  The  ab- 
sence of  observable  lesions  on  the  one  hundred  and  second  day  of  life 
certainly  indicates  that  the  affection  implied  by  the  tuberculin  test 
was  contracted  after  birth,  from  the  mother,  but  not  intrauterus. 

Cow  No.  2  is  alive  at  the  present  time.  She  has  been  affected  with 
tuberculosis  several  years  and  shows  all  the  common  symptoms  of 
generalized  disease — emaciation,  weakness,  cough,  etc.  No  determin- 
able lesions  of  the  udder  or  glands  associated  with  it  are  present. 

Guinea  pigs  Nos.  22  to  25,  inclusive,  were  fed  the  milk  of  cow  No. 
2  from  August  24,  1901,  to  December  27,  1901 — a  period  of  one  him- 
dred  and  twenty-five  days.  The  average  amount  of  milk  consumed 
by  each  guinea  pig  daily  was  75  c.  c. 

Guinea  pigs  Nos.  26,  27,  and  28  were  fed  the  milk  of  cow  No.  2 
from  December  27,  1901,  to  April  24,  1902 — a  period  of  one  hundred 
and  eighteen  days.  The  average  amount  of  milk  consumed  by  each 
guinea  pig  daily  was  75  c.  c. 

Guinea  pigs  Nos.  22  to  28,  inclusive,  were  killed  several  nionths 
after  the  last  day  on  which  they  were  fed  milk,  and  on  postmortem 
examination  were  foimd  to  be  in  excellent  condition  and  free  from 
lesions  of  disease. 

Guinea  pigs  Nos.  29  to  32,  inclusive,  were  given  room  exposure  to 
cow  No.  2  from  December  27,  1901,  to  September  17,  1902 — a  period 
of  two  hundred  and  sixty-four  days.  They  were  killed  several 
months  after  the  termination  of  the  exposure,  and  on  postmortem, 
examination  were  found  to  be  in  excellent  condition  and  free  from 
lesions  of  disease. 

Guinea  pigs  Nos.  33  to  36,  inclusive,  were  given  manger  exposure 
to  cow  No.  2,  beginning  October  27,  1901,  and  died  or  were  killed  as 
follows : 

No.  33  died  June  13,  1902,  two  hundred  and  twenty-ninth  day ;  cause  of  death, 
pneumonia. 

No.  34  died  July  22,  10()2,  two  hundred  and  sixty-eighth  day;  cause  of  death, 
pneumonia. 

Nos.  35  and  3G,  exposure  continued  until  September  12,  1902,  three  hundred 
and  twenty  days.  The  last  two  guinea  pigs  were  Itilled  some  time  after  the  ter- 
mination of  the  exposure,  and  on  postmortem  examination  were  found  to  be  in 
excellent  condition  and  free  from  lesions  of  disease. 

In  addition  to  the  guinea  pigs  intentionally  given  manger  exposure 
to  cow  No.  2,  11  guinea  pigs,  Nos.  37  to  47,  inclusive,  born  in  the 
exposure  pen,  were  exposed,  depending  on  the  time  of  their  birth, 
from  sixty  to  two  hundred  days.  Of  these.  No.  37  died  when  it  was 
l\^lf  grown,  affected  with  generalized  tuberculosis;  and  Nos.  38  and 
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39  died  similarly  affected  after  they  had  attained  full  adult  size. 
Nos.  40  and  41  died  when  about  half  grown,  affected  with  pneumonia ; 
and  Nos.  42  to  47,  inclusive — 3  half  grown  and  3  adult  guinea  pigs — 
were  killed  some  time  after  the  termination  of  the  exposure,  and  on 
postmortem  examination  were  found  to  be  in  excellent  condition  and 
free  from  lesions  of  disease. 

Hogs  Nos.  2  and  3,  weight  about  75  pounds,  were  fed  daily  from 
300  to  500  c.  c.  of  milk  each  from  June  1,  1901,  to  October  4,  1901— a 
period  of  one  hundred  and  twenty-five  days.  They  were  killed  on 
November  15,  1901,  and  on  postmortem  examination  were  found  to  be 
in  good  condition  and  free  from  lesions  of  disease. 

Cow  No.  3  was  received  at  the  experiment  station  on  August  9. 
1900,  at  which  time  she  was  affected  with  advanced  tuberculosis.  On 
January  29,  1901,  she  was  so  thin  and  weak  that  it  was  a  cause  for 
surprise  that  she  continued  to  live  and  secrete  milk.  She  died  May 
17,  1901,  and  .on  autopsy  was  found  to  be  affected  with  very  extensive 
generalized  tuberculosis  of  the  thoracic  and  abdominal  organs.  No 
disease  of  the  udder  and  the  lymph  glands  associated  with  it  was  found. 

Guinea  pigs  Nos.  48  to  55,  inclusive,  received  each  an  intraabdom- 
inal injection  of  6  c.  c.  of  milk  from  cow  No.  3  on  February  12,  1901. 
The  total  number  of  guinea  pigs  injected  was  8,  2  with  milk  from 
each  quarter  of  the  udder.  The  guinea  pigs  were  killed  about  three 
months  after  the  injections  were  made,  and  on  postmortem  exam- 
ination were  found  to  be  in  excellent  condition  and  free  from  lesions 
of  disease. 

Guinea  pigs  Nos.  56  to  59,  inclusive,  were  fed  milk  of  cow  No.  3 
from  January  29, 1901,  to  February  20,  1901 — a  period  of  twenty-two 
days.  The  amount  of  milk  consumed  by  each  guinea  pig  daily  was 
about  50  c.  c.  Guinea  pigs  Nos.  60  to  63,  inclusive,  were  fed  milk  of 
cow  No.  3  from  February  22,  1901,  to  May  12,  1901— a  period  of 
seventy-nine  days.  The  amount  of  milk  consumed  daily  by  each 
guinea  pig  was  about  50  c.  c.  Guinea  pigs  Nos.  56  to  63,  inclusive, 
were  killed  some  time  after  the  last  day  on  which  they  were  fed 
milk,  and  on  postmortem  examination  were  found  to  be  in  excellent 
cx)ndition  and  free  from  lesions  of  disease. 

From  February  26, 1901,  to  May  17, 1901 — a  period  of  eighty  days — 
4  guinea  pigs,  Nos.  64  to  67,  inclusive,  were  given  room  exposure  to 
cow  No.  3,  and  4  guinea  pigs,  Nos.  68  to  71,  inclusive,  manger  expos- 
ure to  the  same  cow.  Guinea  pig  No.  68,  among  the  manger-exposed 
animals,  died  June  23,  1901,  little  more  than  a  month  after  the  ter- 
mination of  the  exposure,  and  on  postmortem  examination  was  found 
to  be  affected  with  generalized  tuberculosis.  Guinea  pigs  Nos.  64 
to  67,  inclusive,  and  69  to  71,  inclusive,  were  killed  some  time  later, 
and  on  postmortem  examination  were  foimd  to  be  in  excellent 
condition  and  free  from  lesions  of  disease.  uigmzea  Dy  ^»^v./v^v  iv 
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Hogs  Nos.  4,  5,  and  6  were  fed  milk  of  cow  No.  3  from  August  9, 
1900,  to  January  28,  1901 — a  period  of  one  hundred  and  seventy-two 
days.  The  amount  of  milk  consumed  by  each  hog  daily  was  from 
600  to  700  c.  c.  The  hogs,  which  at  the  beginning  of  the  feeding 
were  young  animals  of  an  average  weight  of  40  pounds,  were  killed 
on  April  22,  1901.  They  had  greatly  increased  in  size  and  weight, 
,  and  on  postmortem  examination  were  found  to  be  in  excellent  con- 
dition and  free  from  lesions  of  disease,  with  the  exception  of  No.  4. 
One  of  the  superficial  inguinal  glands  of  hog  No.  4  contained  a  few 
small  necrotic  foci;  no  other  lesions  were  found.  Careful  micro- 
scopic examination  failed  to  detect  tubercle  bacilli  in  the  necrotic 
foci,  and  2  guinea  pigs  inoculated  with  small  fragments  of  the 
necrotic  material  were  killed  nine  months  later  and  found  on  post- 
mortem examination  to  be  in  excellent  condition  and  free  from  lesions 
of  disease. 

Cow  No.  4  was  affected  with  tuberculosis,  but  was  fat,  sle«k,  and 
in  excellent  general  condition.  The  presence  of  tuberculosis  without 
a  tuberculin  reaction  would  not  have  been  suspected.  She  was  killed 
on  November  13,  1901,  and  on  autopsy  the  only  lesions  found  were 
enlarged  tubercular  mediastinal  glands  and  one  small  recent  focus 
of  tuberculosis,  6  mm.  diameter,  embedded  in  the  lung  tissue  under 
the  pleura  near  the  middle  of  the  right  principal  lobe. 

Beginning  December  4,  1900,  one  guinea  pig  daily  was  injected 
with  6  c.  c.  of  the  milk  of  cow  No.  4,  until  a  total  of  33  guinea  pigs, 
Nos.  72  to  104,  inclusive,  had  each  received  one  injection.  The  guinea 
pigs  were  killed  about  three  months  after  the  injections  were  made, 
and  on  postmortem  examination  were  found  to  be  in  good  condition 
and  free  from  lesions  of  disease. 

Beginning  December  4,  1900,  1  guinea  pig  daily  was  fed  the  milk 
from  cow  No.  4,  until  a  total  of  46  guinea  pigs,  Nos.  105  to  150,  inclu- 
sive, had  each  been  fed  once.  The  guinea  pigs  were-  starved  thirty- 
six  hours  before  the  milk  was  offered  them,  and  after  it  was  placed 
in  the  cage  no  food  or  water  was  allowed  until  at  least  40  c.  c.  had 
l>een  consumed.  When  the  guinea  pigs  were  killed,  about  three 
months  later,  the  postmortem  examination  showed  that  they  were  in 
excellent  condition  and  free  from  lesions  of  disease. 

From  February  28, 1901,  to  July  27, 1901 — a  period  of  one  hundred 
and  forty-nine  days — 5  guinea  pigs,  Nos.  151  to  155,  inclusive,  were 
given  room  exposure  to  cow  No.  4,  and  5  guinea  pigs,  Nos.  156  to  160, 
inclusive,  manger  exposure  to  the  same  cow.  A  short  time  after  the 
termination  of  the  exposure,  one  manger-exposed  guinea  pig.  No.  156, 
died,  and  on  postmortem  examination  was  found  to  be  affected  with 
generalized  tuberculosia.    The  remaining  guinea  pigs,  as  well  as  S 
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young  guinea  pigs,  Nos.  161  to  168,  inclusive,  which  were  born  in  the 
room-exposure  pen  and  were  exposed  from  fifty  to  one  hundred  days, 
were  killed  some  time  later,  and  on  postmortem  examination  were 
found  to  be  in  excellent  condition  and  free  from  lesions  of  disease. 

Hogs  Nos.  7  and  8,  young  animals,  weight  about  40  pounds  each, 
were  fed  daily  about  500  c.  c.  of  milk  each  from  cow  No.  4  from 
November  28,  1900,  to  May  22,  1901 — a  period  of  one  hundred  and 
seventy-five  days.  They  were  killed  some  time  after  the  last  day  on 
which  they  were  fed  milk,  and  on  postmortem  examination  were 
found  to  be  in  excellent  condition  and  free  from  lesions  of  disease. 

Cow  No.  5  had  been  suffering  with  tuberculosis  a  long  time  and 
had  a  severe  cough  and  was  very  thin  and  weak.  She  was  killed  on 
November  13,  1901,  and  on  autopsy  abundant  tubercular  lesions  were 
found  in  the  throat,  mediastinal  glands,  and  mesenteric  glands,  in 
the  lung,  liver,  and  spleen,  and  numerous  tubercular  excrescences  on 
the  costal  and  pulmonary  pleura  and  the  omentum.  The  lung  con- 
tained several  large  tubercular  abscesses  in  communication  with 
bronchial  tubes.  No  lesions  of  the  udder  or  the  lymph  glands  asso- 
ciated with  it  were  found. 

The  record  of  cow  No.  5,  relative  to  guinea  pigs  injected  and  fed 
with  milk  obtained  from  her,  and  given  room  exposure  and  manger 
exposure  in  the  stall  she  occupied  (guinea  pigs  Nos.  169  to  257,  inclu- 
sive), is  in  all  respects  identical  with  the  record  of  cow  No.  4,  with 
the  exception  that  no  gutnea  pigs  became  affected  with  tuberculosis. 

Cow  No.  6  had  been  affected  with  tuberculosis  for  several  years  and 
was  very  thin  and  weak,  and  suffered  with  frequent  severe  paroxysms 
of  cough.  Died  on  August  12,  1904,  after  she  had  been  down  and  un- 
able to  regain  her  feet,  because  of  extreme  weakness,  for  two  or  three 
days.  The  autopsy  showed  an  advanced,  extensive,  generalized  tuber- 
culosis of  the  thoracic  and  abdominal  organs.  There  were  no  visible 
lesions  of  the  udder  or  the  lymph  glands  associated  with  it. 

From  January  18,  1904,  to  February  8,  1904,  6  guinea  pigs  daily 
were  injected  intraabdominally  with  6  c.  c.  each  of  milk  from  cow 
No.  6.  The  total  number  of  guinea  pigs  injected  was  132 — Nos.  258 
to  389,  inclusive.  The  guinea  pigs  were  killed  about  three  to  four 
months  after  the  injections  were  made,  and  on  postmortem  examina,- 
tion  were  found  to  be  in  excellent  condition  and  free  from  lesions  of 
disease. 

Hogs  Nos.  9  and  10,  in  good  condition;  average  weight,  about  50 
pounds.  They  were  each  fed  daily  from  500  to  700  c.  c.  of  milk  from 
cow  No.  6  from  June  1,  1901,  to  August  27,  1901 — a  period  of  eighty- 
seven  days.  The  hogs  were  fed  several  years  before  the  guinea-pig 
injections  were  made,  and,  as  would  be  expected,  when  they  were 
killed  the  postmortem  examination  showed  that  they  were  in  excellent 
health  and  free  from  lesions  of  disease.  r^r^r^r^}^ 
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Hogs  Nos.  11,  12,  and  13  were  in  good  condition ;  average  weight, 
about  40  pounds.  They  were  fed  milk  from  cow  No.  6 'from  October 
15, 1901,  to  July  7, 1902 — a  period  of  two  hundred  and  sixty -five  days. 
The  amount  of  milk  eaten  daily  by  each  hog  was  from  500  to  700  c.  c. 
The  hogs  were  killed  on  January  27,  1903,  and  on  postmortem  exami- 
nation were  found  to  be  in  excellent  condition  and  free  from  lesions 
of  disease. 

Cow  No.  7  is  still  alive.  She  is  very  weak  and  thin  and  has  been 
affected  with  tuberculosis  for  several  years.  During  the  last  year 
her  condition  has  been  so  poor  that  it  is  difficult  to  understand  how 
she  remains  alive.  No  determinable  lesions  of  the  udder  and  the 
Ijrmph  glands  associated  with  it  are  present. 

Six  guinea  pigs — Nos.  390  to  395,  inclusive — were  fed  milk  of  cow 
No.  7  from  April  15,  1903,  to  December  22,  1903— a  period  of  two 
hundred  and  fifty-one  days.  The  amount  of  milk  consumed  daily 
by  each  guinea  pig  averages  70  c.  c.  The  guinea  pigs  were  killed 
some  time  after  the  last  day  on  which  they  were  fed  milk,  and  on  post- 
mortem examination  were  found  to  be  in  excellent  condition  and 
free  from  lesions  of  disease.  " 

Six  guinea  pigs — Nos.  396  to  401,  inclusive — were  fed  milk  of  cow 
No.  7  from  December  22,  1903,  to  December  14,  1904 — a  period  of 
three  hundred  and  fifty-seven  days.  The  average  amount  of  milk 
Gonsmned  by  each  guinea  pig  daily  was  70  c.  c.  The  guinea  pigs 
were  killed  on  December  21,  1904.  One  guinea  pig,  Na  396,  was 
found  on  postmortem  examination  to  be  affected  with  generalized 
tuberculosis,  and  5 — Nos.  397  to  401,  inclusive— were  in  excellent  con- 
dition and  free  from  lesions  of  disease. 

Fifteen  guinea  pigs  received  each  an  intraabdominal  injection  of 
5  c.  c.  of  the  milk  of  cow  No.  7,  as  follows : 

April  15.  1903,  guinea  pigs  Nos.  402,  403,  and  404. 
Jnly  14,  1904,  guinea  pigs  Nos.  405,  40G,  407,  and  408. 
July  22,  1904,  guinea  pigs  Nos.  409,  410,  411,  and  412. 
August  12,  1904,  guinea  pigs  Nos.  413,  414,  415,  and  410. 

The  guinea  pigs  were  killed  from  two  to  three  months  after  the 
injections  in  each  case  were  made  and  examined  postmortem. 
^  Guinea  pigs  Nos.  402  and  403,  injected  on  April  15,  1903,  were 
found  to  be  affected  with  generalized  tuberculosis,  Guinea  pig  No. 
404,  injected  on  the  same  date,  and  guinea  pigs  Nos.  405  to  416, 
inclusive,  injected  on  the  later  dates,  were  found  to  be  in  excellent 
condition  and  free  from  lesions  of  disease. 

Cow  No.  8  died  on  June  12,  1903,  previous  to  which  time  she  was 
so  weak  and  thin  that  she  could  barely  stand  on  her  feet.  The 
autopsy  showed  a  generalized  tuberculosis,  but  without  lesions  in  the 
udder  and  the  glands  associated  with  it. 


Three  guinea  pigs— Nos.  417,  418,  and  419— received  eac^jtr^^nt 
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abdominal  injection  of  5  c.  c.  of  the  milk  from  cow  No.  8  on  April  15, 
1903.  Two  of  the  guinea  pigs,  Nos.  417  and  418,  died  about  two 
months  later,  and  on  postmortem  examination  were  found  to  be 
affected  with  generalized  tuberculosis.  Guinea  pig  No.  419  was  killed 
four  months  after  the  injection  was  made,  and  on  postmortem  exam- 
ination was  found  to  be-in  good  condition  and  free  from  lesions  of 
disease. 

Five  guinea  pigs — Nos.  420  to  424,  inclusive — ^were  fed  milk  of  cow 
No.  8  from  April  15, 1903,  to  June  8, 1903 — a  period  of  fifty -five  days. 
The  average  amount  of  milk  consumed  by  each  guinea  pig  daily  was 
70  c.  c.  'V^Tien  the  guinea  pigs  were  killed,  some  time  after  the  last 
day  on  which  they  were  fed  milk,  and  examined  postmortem,  they 
were  found  to  be  in  excellent  condition  and  free  from  lesions  of 
disease. 

Cow  No.  9  was  killed  March  14,  1902.  Her  general  condition  was 
excellent — fat.  The  autopsy  showed  a  generalized  tuberculosis  of 
the  thoracic  and  abdominal  organs,  with  numerous  and  voluminous 
lesions.  There  was  absolutely  nothing  in  the  condition  of  the  cow 
during  life  to  indicate  the  extensive  character  of  the  disease  with 
which  she  was  affected. 

Four  guinea  pigs,  Nos.  425  to  428,  inclusive,  were  given  room  expo- 
sure to  cow  No.  9,  and  four  others,  Nos.  429  to  432,  inclusive,  manger 
exposure  to  the  same  cow,  from  January  2,  1902,  to  March  14,  1902 — 
a  period  of  seventy-one  days.  One  young  guinea  pig,  No.  433,  was 
born  in  the  manger  pen  and  was  exposed  about  sixty  days. 

The  nine  guinea  pigs  were  killed  on  April  26,  1902.  Guinea  pig 
No.  425  (room  exposure)  was  found  on  postmortem  examination  to 
be  affected  with  generalized  tuberculosis.  Guinea  pig  No.  426  (room 
exposure)  was  found  on  postmortem  examination  to  be  affected  with 
tuberculosis  of  the  lung  and  liver.  Guinea  pigs  Nos.  427  and  428 
(room  exposure)  and  guinea  pigs  Nos.  429  to  433,  inclusive  (manger 
exposure) ,  on  postmortem  examination  were  found  to  be  in  good  con- 
dition and  free  from  lesions  of  disease. 

Cow  No.  10  was  killed  November  23,  1901.  The  autopsy  showed 
a  generalized  tuberculosis  of  the  thoracic  and  abdominal  organs,  with 
numerous  and  voluminous  lesions.  The  throat  glands  were  greatly 
enlarged  and  completely  tubercular.  No  disease  of  the  udder  and 
the  lymph  glands  associated  with  it  was  detected. 

Two  hogs,  Nos.  14  and  15,  in  good  condition,  with  an  average 
weight  of  40  pounds,  were  fed  milk  from  cow  No.  10  from  August 
27,  1901,  to  November  23,  1901— a  period  of  eighty -eight  days.  The 
amount  of  milk  eaten  by  each  hog  daily  was  1,000  c.  c. 

The  hogs  were  killed  June  13,  1902,  and  on  postmortem  examina- 
tion were  found  to  be  in  excellent  condition  and  free  from  lesions  of 
disease. 
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Cow  No.  11  was  killed  November  23,  1901.  The  autopsy  showed 
extensive  tubercular  disease  of  the  mediastinal  glands  and  lung. 
The  latter  contained  several  large  abscesses  in  communicatten  with 
the  bronchial  tubes,  and  the  bronchial  tubes  contained  flakes  of  tuber- 
cular material,  which  was  discharging  from  the  abscesses.  No  other 
lesions  were  found. 

Four  hogs,  Nos.  16  to  19,  inclusive,  were  fed  the  milk  from  cow  No. 
11,  as  shown  below.  The  hogs  were  in  good  condition  at  the  time 
the  feeding  was  begun  and  averaged  about  40  pounds  in  weight. 
The  daily  quantity  of  milk  eaten  by  each  hog  during  the  time  it  was 
fed  was  1,000  c.  c. 

Hogs  Nos.  16  and  17  were  fed  from  October  23,  1900,  to  February 
23,  1901 — a  period  of  one  hundred  and  twenty-three  days.  The  hogs 
were  killed  April  22,  1901,  and  on  postmortem  examination  were 
found  to  be  in  excellent  condition  and  free  from  lesions  of  disease. 

Hog  No.  18  was  fed  from  August  24, 1901,  to  September  21, 1901— a 
period  of  twenty-eight  days.  It  died  on  September  21,  1901,  and  on 
autopsy  was  found  to  be  affected  with  hog  cholera.  No  lesions  of 
tuberculosis.  , 

Hog  No.  19  was  fed  from  August  24,  1901,  to  November  23,  1901— 
a  period  of  ninety-one  days.  Killed  May  23,  1902,  and  on  postmor- 
tem examination  showed  lesions  of  chronic  hog  cholera..  No  lesions 
of  tuberculosis  were  present. 

The  results  obtained  from  the  various  exposures  made  to  the  11 
tubercular  cows  used  in  the  experiments  are  condensed  in  the  follow- 
ing five  tables : 

Table  1. — Guinea  pigSy  lot  A — Intraabdominal  milk  injections. 


No. 

of 

cow. 


No.  of 
guinea  pig. 


Date  of  injection. 


Amount 

of  milk 

injected, 

each 

guinea 

pig. 


Results. 


48-65 
72-104 


16^-201 


402,403.404 

405-408 

409-412 

413-416 

417,418,419 


Feb.  12, 1901 

1  daily  from  Dec.  4, 1000,  to  Jan 

5, 1901,  in<:lusive. 

do 

6  daily  from  Jan.  18  to  Feb.  8, 

1904. 
Apr.  15,1903 

July  14, 1904 

July  22, 1904 

Aug.  12,  1904 

Apr.  15,lfi03 


No  disease. 
Do. 

Do. 
Do. 

402  and  408,  generalized  tubercu- 
losis; 404,  no  disease. 
No  disease. 
Do. 
Do. 
417  and  418,  generalized  tubercu- 
losis; 419,  no  disease. 
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The  milk  used  for  the  intraabdominal  injections  of  guinea  pigs 
was  obtained  from  6  tubercular  cows — Nos.  3  to  8,  inclusive.  Of 
these,  Nos.  3,  G,  and  8  died  as  the  result  of  generalized  tuberculosis; 
No.  4  was  killed  and  found  on  autopsy  to  be  only  slightly  affecte<l ;  No. 
5  was  killed  and  found  to  be  affected  with  generalized  tuberculosis,  and 
No.  7  is  still  alive,  but  undoubtedly  affected  with  generalized  tuber- 
culosis.    No  observable  disease  of  the  udder  was  present  in  any  case. 

The  number  of  guinea  pigs  that  received  injections  was  224,  and 
of  these,  4,  or  1.78  per  cent,  became  tubercular.  The  total  amount  of 
milk  injected  into  all  the  guinea  pi^  was  1,326  c.  c,  or  about  3 
pints. 

Table  2. — Guinea  pigs,  lot  D — Milk  feeding. 


No. 

of 

cow. 

No.  of 
gnineapig. 

Date  of  feeding. 

Number 

of  days 

of  feed- 

ing. 

Amount 
of  milk 
per  day 
for  each 
guinea 
pig. 

Results. 

c.  c. 

1 

1-4 

Aug.  24, 1901,  to  Dec.  27,1901. 

125 

75 

No  disease. 

1 

6-8 

Dec.  27, 1901,  to  Apr.  23, 1902. . 

117 

100 

Do. 

2 

23-25 

Aug.  24, 1901,  to  Dec.  27, 1901- 

125 

75 

•Do. 

2 

36,27,28 

Dec.27, 1901,  to  Apr.  n,  1908. 

118 

75 

Do. 

8 

66^ 

Jan.  29, 1901,  to  Feb.  20, 1901. 

22 

60 

Do. 

8 

60-63 

Feb.  22, 1901,  to  May  12, 1901. 

79 

50 

Do. 

4 

106-150 

1  guinea  pig  daily,  Dec.  4, 
1900,  to  Jan.  18, 1901. 

1 

40 

Do. 

5 

202-247 
890-386 

do _ . 

1 
251 

40 
70 

Do. 

7 

Apr.  15, 1903,  to  Dec.  22,1903. 

Do. 

7 

896-401 

Dec.  22,  1903,  to  Dec.  14,1904. 

867 

70 

Guinea  pig  396,  generalized 
tuberculosis;    guinea    pigs 
397  to  401,  inclusive,  no  dis- 

8 

420424 

Apr.  15, 1903,  to  June  8, 1903. 

55 

70 

No  disease. 

The  milk  fed  to  the  guinea  pigs  was  obtained  from  7  cows,  Nos.  1 
to  5,  inclusive,  and  Nos.  7  and  8.  Of  these,  Nos.  3  and  8  died  as  the 
result  of  generalized  tuberculosis;  Nos.  1  and  5  were  killed,  and  on 
autopsy  found  to  be  affected  with  generalized  tuberculosis;  No.  4 
was  killed  and  found  to  be  only  slightly  affected,  and  Nos.  2  and  7  are 
still  alive,  but  undoubtedly  affected  with  generalized  tuberculosis. 

The  number  of  the  guinea  pigs  that  were  fed  milk  was  182,  and  of 
these  only  1,  or  0.76  per  cent,  became  tubercular.  The  guinea  pig 
which  contracted  tuberculosis  was  1  of  G  which  were  fed  daily  for 
three  hundred  and  fifty-seven  days  the  milk  of  cow  No.  7,  which  is 
still  alive.  The  amount  of  milk  fed  was  440,490  c.  c,  or  about  118 
gallons.  The  average  duration  of  the  feeding  was  forty-seven  and 
one-fifth  days. 
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Table  3. — Guinea  pig^,  lot  C — Room  exposure  or  wall-pen  exposure. 


No. 

No.  of 
guinea  pig. 

, 

Duration 

of 
cow. 

Date  of  expoBure. 

of  ex- 
posure. 

Results. 

Days. 

1 

9 

Ang.  28, 1901,  to  Nov. 
12,1901. 

76 

1 

10 

Aug.  28»  1901,  to  Nov. 
20,1901. 

84 

Do. 

1 

11 

Aug.  28,  1901,  to  Dec. 
4,1901. 

98 

Do. 

1 

12 

Aug.  28, 1901,  to  July 
9,1902. 

815 

Do. 

1 

13 

Aug.  28, 1901,  to  July 
21,1902. 

827 

No  disease. 

2 

29-32 

Dec.  27,  1901,  to  Sept. 
17, 1902. 

264 

Do. 

8 

64-67 

Feb.  26,  1901,  to  May 
17, 1901. 

80 

Do. 

4 

151-155 

Feb.  28,  1901,  to  July 
27, 1901. 

149 

Do. 

4 

161-168 

AprU  to  July,  1901.... 

50-100 

Do. 

5 

248-252 

Feb.  28.  1901,  to  July 
27, 1901. 

149 

Do. 

9 

425-428 

Jan.  2,  1902,  to  Mar. 
14,1902. 

71 

No.  425,  generalized  tuberculosLs;  No.  426, 
tuberculosis  of  liver  and  lung;  Nos.  427  and 
428,  no  disease. 

The  room  exposures  or  wall-pen  exposures  were  made  to  C  cows, 
Nos.  1  to  5,  inclusive,  and  No.  9.  Of  these  Nos.  1,  5,  and  9  were 
Idlled,  and  on  autopsy  were  foimd  to  be  affected  with  generalized 
tuberculosis;  No.  2  is  still  alive,  but  undoubtedly  affected  with  gen- 
eralized tuberculosis;  No.  3  died  as  the  result  of  generalized  tuber- 
culosis, and  No.  4  was  killed  and  found  to  be  only  slightly  affected. 

The  number  of  guinea  pigs  that  received  room  exposure  was  35, 
and  of  these,  2,  or  5.^  per  cent,  became  tubercular.  The  average 
duration  of  the  exposures  was  one  hundred  and  thirty-five  days. 

Table  4. — Guinea  pigs,  lot  D — Manger  exposure  or  manger-pen  exposure. 


No. 

of 

cow. 


No.  of 
gruineapig. 


Date  of  exposure. 


Duration 
of  ex- 
posure, 


Results. 


14 
15 
16 
17,18 
19 
20 


Aug.  28, 1901,  to  Jan. 

81,1902. 
Aug.  28, 1901,  to  Feb. 

8,1908. 
Aug.  28, 1901,  to  Mar. 

15,1902. 
Aug.  28.  1901,  to  July 

31,1902. 
Jan.  21,1902,  to  July  21, 

1902. 
Feb.  12,  1902,  to  July 

21, 1902. 


Days. 
156 

159 


Pneumonia  and  inflammation  of  bowels. 
Pneumonia. 


189  '  Pneumonia  and  inflammation  of  bowels. 


337 
181 
159 


No  disease. 
Do. 
Do. 
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Table  4. — Guinea  pigSy  lot  D — Manger  exposure  or  manger-pen  exposure — Cont'd. 


No. 

of 

cow. 

No.  of 
guinea  pisr. 

Date  of  expoenre. 

Duration 
of  ex- 
posure. 

Results.     • 

Days. 

1 

21 

Mar.  5. 1902,  to  July  21, 
1902. 

138 

Tuberculosis  of  liver,  spleen,  and  mesenteric 
glands. 

2 

83 

Oct.  27, 1901,  to  Jan.  13, 
1902. 

220 

Pneumonia. 

2 

84 

Oct.27,1901,toJuly22, 
1902. 

268 

Do. 

2 

85,36 

Oct.  27, 1901,  to  Sept. 
12,1902. 

820 

No  disease. 

2 

W-47 

December,    1901,    to 
Septomber,1902. 

60-200 

No.  87,  half-grown  guinea  pig,  generalized 
tuberculosis;  Nos.  38  and  39,  full-grown 
guinea  pigs,  generalized  tuberculosis;  Nos. 
40  and  41,  pneumonia;  Nos.  42  to  47,  in- 
clusive, no  disease. 

8 

68-71 

Feb.  26, 1901,  to  May  17, 
1901. 

80 

No.  68,  generalized  tuberculosis;  Nos.  69  to 
71,  inclusive,  no  disease. 

4 

156-ieo 

Feb.  28,  1901,  to  July 
27,1901. 

149 

No.  166,  generalized  tuberculosis;  Nos.  157  to 
160,  inclusive,  no  disease. 

6 

253-257 
429-432 

do 

149 

71 

No  disease. 

9 

Jan.2.1902,toMar.l4, 

Do. 

1902. 

9 

433 

January    to    March, 
1902. 

60 

Do. 

Guinea  pigs  lot  D  were  exposed  to  the  same  cows  to  which  guinea 
pigs  lot  C,  Table  3,  were  exposed.  The  total  number  of  guinea  pigs 
that  received  manger  exposure  was  42,  and  of  these  6,  or  14.28  per 
cent,  became  tubercular.  The  average  duration  of  exposure  was  one 
hundred  and  fifty-one  and  one-half  days. 

Table  5. — Milk  feeding  of  hogs. 


No. 

of 

cow. 

No.  of 
hog. 

Date  of  feeding. 

Duration 

of  feed- 

ing. 

Aninnt 
of  milk 
per  day. 

Results. 

Days. 

c.  c. 

1 

1 

Aug.27,1901.toNov.28,1901  .... 

88 

600 

No  disease. 

2 

2,3 

June  1,1901,  to  Oct.  4, 1901 

126 

300-600 

Do. 

8 

4,5,6 

Aug.  9, 1900,  to  Jan.  28, 1901 

172 

500-700 

Do. 

4 

7.8 

Nov.28,1900,  to  May  22.1901 

175 

500 

Do. 

6 

9,10 

June  1,1901,  to  Aug.  27, 1901 

87 

600-700 

Do. 

6 

11,12,18 

Oct.  16, 1901,  to  July  7, 1902 

266 

600-700 

Do. 

10 

14,15 

Aug.  27, 1901,  to  Nov.  23, 1901 ... . 

88 

1,000 

Do. 

11 

16,17 

Oct.  23, 1900,  to  Feb.  23, 1901 

123 

1,000 

Do. 

11 

18 

Aug. 24, 1901,  to  Sept. 21, 1901.... 

28 

1,000     Hog  cholera. 

11 

19 

Aug.  24, 1901,  to  Nov.  23, 1901  ... . 

91 

1, 000     Chronic  hog  cholera. 

The  hogs  were  fed  milk  obtained  from  7  tubercular  cows,  Nos.  1 
to  4,  inclusive,  and  Nos.  6,  10,  and  11.  Of  these,  Nos.  1  and  10  were 
killed  and  found  to  be  affected  with  generalized  tuberculosis;  No. 
2  is  alive,  but  undoubtedly  affected  with  generalized  tuberculosis: 
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Nos.  3  and  6  died,  and  on  autopsy  the  cause  of  death  was  found  to  be 
generalized  tuberculosis;  and  Nos.  4  and  11  were  killed  and  the 
former  found  on  autopsy  to  have  only  slight  and  the  latter  severe 
tuberculosis  of  the  lung. 

The  number  of  hogs  that  were  fed  milk  was  19,  and  of  these  not 
one  became  tubercular.  The  total  amount  of  milk  fed  was  1,751,000 
c.  c,  or  about  462^  gallons.  The  average  duration  of  the  feeding 
was  one  hundred  and  forty-three  days. 

Th«  positive  results  obtained  from  the  several  exposures  compare 
as  follows: 

Ter  cent. 

MHk  injection,  guinea  pigs 1.  78 

Milli  feeding,  guinea  pigs .76 

Room  exposure,  guinea  pigs 5.71 

Manger  exposure,  guinea  pigs 14.28 

Milk  feeding,  hogs ^—    0.00 

The  percentages  given  do  not  correctly  illustrate  the  delicacy  of 
intraabdominal  injections  of  guinea  pigs  as  a  test  for  the  presence  of 
tubercle  bacilli.  It  is  better  shown  by  more  careful  study  of  the 
guinea  pigs  used  in  the  milk-injection  and  milk- feeding  experiments. 

The  224  injected  guinea  pigs  received  altogether  only  1,326  c.  c. 
of  milk,  while  the  132  fed  guinea  pigs  received  a  total  of  446,490 
c.  c.  of  milk;  that  is,  the  latter  received  336  times  as  much  milk  as 
the  former  guinea  pigs.  An  even  more  emphatic  illustration  of  the 
delicacy  of  the  injection  test  is  given  in  the  results  with  the  milk  of 
cows  Nos.  7  and  8,  the  only  cows  in  the  experiments  the  milk  of 
which  produced  positive  results.  Injections  were  made  with  the  milk 
of  the  2  cows  at  the  same  time  that  the  milk  was  being  fed,  and  the 
numbers  of  guinea  pigs  that  were  injected  and  fed  were  almost 
equal.  The  total  amount  of  milk  injected  into  18  guinea  pigs  from 
cows  Nos.  7  and  8  was  90  c.  c,  and  this  produced  4  cases  of  tuber- 
culosis— 2  with  the  milk  from  each  cow.  The  total  amount  of 
milk  from  cows  Nos.  7  and  8  fed  to  17  guinea  pigs  was  274,610 
c.  c,  and  this  produced  only  1  case  of  tuberculosis.  The  positive 
case  was  one  of  6  guinea  pigs  fed  the  milk  of  the  less  severely  aifected 
cow  for  three  hundred  and  fifty-seven  consecutive  days,  during  which 
time  the  guinea  pigs  each  consumed  an  average  of  70  c.  c.  of  milk 
daily.  The  milk  that  was  injected  was  in  proportion  to  the  milk 
that  was  fed  as  1  to  3,051^,  and  the  positive  results  were  4  from 
injections  and  1  from  feeding.  If  we  assume  that  the  occurrence 
of  tubercle  bacilli  was  fairly  constant  in  the  milk  of  the  2  cows,  the 
mathematical  value  of  the  injection  test  in  this  particular  experi- 
ment is  shown  to  be  over  12,000  times  as  great  as  the  value  of  the 
ingestion  test. 

This  matter  has  been  gone  into  at  some  length  because  it  demon- 
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strates  that  the  danger  of  infection  with  tuberculosis  through  the  use 
of  milk,  while  very  important  in  itself,  is  very  slight  as  compared 
with  other  sources  of  infection,  and  because  this  lesser  danger  is 
extremely  significant  in  connection  with  several  recently  developed 
facts  concerning  tuberculosis  in  man. 

We  know  to-day,  by  all  the  tests  we  can  legitimately  apply,  that 
tubercle  bacilli  isolated  from  lesions  in  cattle  are  more  virulent  than 
bacilli  isolated  from  lesions  in  man,  and  that  the  majority  of  tuber- 
cle bacilli  found  in  human  lesions,  which  are  sufficiently  virul^nt  to 
infect  cattle,  are  obtained  from  children.  Some  of  the  followers  of 
Dr.  Robert  Koch  assert,  in  their  insistence  that  human  and  bovine 
tuberculosis  are  different  diseases,  that  tubercle  bacilli  isolated  from 
man  that  possess  sufficient  virulence  to  infect  cattle  are  bovine  bacilli, 
with  wliich  man  has  somehow,  in  some  surprising  manner,  become 
infected.  Aud  this  conclusion  they  strengthen  by  pointing  out 
peculiarities  in  the  morphology  of  the  bacilli  which  failed  to  select 
their  proper  host. 

We  know  that  the  only  real  source  of  infection  with  tuberculosis 
through  cattle,  to  which  children  are  ordinarily  exposed,  is  the  milk 
they  drink.  Hence,  if  guinea  pigs,  which  have  always  been  regarded 
as  highly  susceptible  to  tuberculosis,  can  daily,  for  long  periods  of 
time,  drink  large  quantities  of  milk  from  cows  known  to  be  affected 
with  generalized  tuberculosis,  and  in  some  cases  milk  in  which  the 
presence  of  tubercle  bacilli  has  been  demonstrated  by  the  intra- 
abdominal injection  of  other  guinea  pigs,  without  becoming  infected 
with  tuberculosis;  and  the  greater  frequency  in  the  lesions  of  tuber- 
cular children  of  bacilli  of  sufficient  virulence  to  infect  cattle  counts 
for  anything,  no  possible  feeling  of  uncertainty  can  remain  to  weaken 
the  conclusion  that  children,  at  any  rate,  are  very  susceptible  to  cattle 
tuberculosis. 

In  this  connection  a  reference  made  in  a  recent  number  of  the  Brit- 
ish Medical  Journal  and  in  other  publications  to  the  latest  recorded 
observations  of  the  German  Committee  for  the  Inve<stigation  of 
Tuberculosis,  which  came  into  existence  after  the  declaration  of  Doc- 
tor Koch  for  the  distinctive  grouping  of  human  and  bovine  tubercle 
bacilli,  is  of  great  interest.  We  are  told  that  56  different  tubercle 
bacilli  were  isolated  from  human  lesions,  and  that  6  of  them,  or  10.71 
per  cent,  were  found  to  be  bovine  tubercle  bacilli.  The  human 
bacilli  are  distinguished  from  the  bovine  by  morphological  charac- 
teristics. We  are  also  told  that  tubercle  bacilli  are  constant  in  their 
varietal  character,  hence  human  bacilli  are  always  human  bacilli  and 
bovme  bacilli  likewise  always  bovine  bacilli.  There  may  be  much 
light  thrown  on  these  statements  through  an  examination  of  the  inves- 
tigations in  detail  on  which  they  are  supported,  but  in  their  present 
form  they  constitute  an  amazing  series  of  declai-g^tipij.^^^J^y^^il^^ 
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taken  seriously,  point  to  a  number  of  highly  interesting  and  equally 
important  conclusions. 

It  has  already  been  stated  that  the  greatest  danger  of  infection 
with  tuberculosis  through  cattle  to  which  man  is  exposed  is  milk; 
to  this  should  be  added  butter  and  possibly  cheese  and  the  exposure 
of  men  whose  occupations  place  them  in  frequent  contact  with  cattle. 
Meat,  which  is  rarely  eaten  in  a  raw  state,  and  usually,  if  at  all  in- 
fected, is  so  infected  through  the  germs  which  have  reached  its  outer 
surface  (the  part  most  exposed  to  the  sterilizing  eflfecti^  of  the  heat 
applied  in  cooking)  through  contact  with  a  soiled  knife  or  hand 
or  other  infected  material  need  hardly  be  referred  to.  The  exposure 
of  man  to  human  tubercular  infection  is  infinitely  greater,  and  this 
fact  is  generally  admitted.  The  bacilli  encounter  him  everywhere — 
on  the  streets,  in  public  rooms,  in  public  conveyances,  on  articles  of 
food  handled  by  affected  persons  and  not  afterwards  sterilized  by 
the  application  of  heat,  carried  into  his  house  on  his  own  clothing 
and  especially  on  the  long  skirts  of  women,  in  the  books  obtained 
from  libraries,  and,  in  one  of  the  worst  forms,  in  the  atmosphere 
while  conversing  with  tubercular-affected  persons,  etc.  And  yet,  a 
responsible  investigating  committee,  composed  of  men  presumably 
selected  with  a  careful  regard  for  their  ability  to  deal  with  the  sub- 
ject, announces  that  over  10  per  cent  of  the  tubercle  bacilli  isolated 
by  them  from  human  lesions  in  a  series  of  special  investigations  are 
bovine  tubercle  bacilli,  and  that  bovine  tubercle  bacilli  are  mor- 
phologically constant  organisms.  It  almost  justifies  the  assumption, 
when  we  bear  in  mind  that  human  bacilli  are  rarely  virulent  for 
cattle  and  a  number  of  other  animals  and  that  bovine  bacilli  are 
infectious  for  a  great  variety  of  animals — the  Quadrumana,  the 
closest  possible  biological  approach  to  man,  included — that  tuber- 
culosis of  man  would  be  a  much  simpler  problem  to  deal  with  if  the 
constantly  occurring  accretions  of  superlatively  virulent  bacilli 
through  the  milk  pail  could  be  effectually  stopped.  At  least  no 
stronger  or  more  valid  reason  could  be  given  to  make  persistent  and 
untiring  efforts  to  remove  every  trace  of  tuberculosis  from  our  dairy 
herds.  The  numerous  new  facts  which  have  been  established  through 
the  increased  activity  given  the  investigation  of  tuberculosis  by 
Doctor  Koch's  famous  London  utterances  all  tend  to  support  this 
ocmclusion. 

The  several  cows  used  in  the  experiments  merit  a  more  detailed 
separate  discussion,  because  it  seems  to  us  that  a  number  of  valuable 
conclusions  can  be  drawn  from  them. 

The  tuberculosis  with  which  cow  No.  1  was  affected  was  sufficiently 
advanced  and  of  a  kind  at  the  time  the  exposures  were  made  to  her 
for  a  dairyman  or  person  experienced  in  the  common  care  of  cattle 
to  make  a  diagnosis.    Among  the  8  guinea  pigs  and  ^l^ho^that  we^^ 
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fed  milk  and  the  5  room-exposed  and  8  manger-exposed  guinea  pigs, 
only  1,  a  manger  exposure,  became  affected  with  tuberculosis.  The 
percentage  of  positive  results,  4.55,  is  unexpectedly  small  from  ex- 
posure to  a  cow  so  severely  affected,  but  amply  large  to  demonstrate 
the  dangerous  character  of  her  disease. 

Little  can  be  added  to  the  record  of  cow  No.  2.  The  disease  with 
which  she  is  affected  is  evidently  of  the  kind  which  progresses  very 
slowly.  She  was  known  to  be  tubercular  as  early  as  the  year  1900, 
and  is  now  (Januaiy,  1905)  alive,  and  her  condition  gives  every 
promise  that  she  will  last  a  year  or  possibly  two  years  longer. 
Among  the  7  guinea  pigs  and  2  hogs  that  were  fed  milk  and  the  4 
room-exposed  and  15  manger-exposed  guinea  pigs,  3,  or  10.71  per 
cent,  contracted  tuberculosis.  The  3  guinea  pigs  which  became 
affected  belonged  to  the  11  animals  born  in  the  manger  pen  and  con- 
stitute  27i  per  cent  of  these  young  animals.  This  result  speaks 
strongly  for  the  conclusion  that  young  animals  are  more  susceptible 
to  tuberculosis  than  older  animals. 

It  is  a  fact  worthy  of  note  that  the  exposure  of  the  guinea  pigs 
which  contracted  tuberculosis  from  cow  No.  2  ended  September  12, 
1902,  or  about  two  and  one-fourth  years  ago,  and  hence  that  the  cow 
was  spreading  tubercle  bacilli  at  that  time  and  probably  has  been 
doing  so  ever  since,  and  will  continue  to  do  so  until  she  is  dead.  It 
can  not  be  supposed  that  she  has  improved  in  this  respect.  Tuber- 
culosis is  a  progressive  disease  and  not  a  self-limited  affection ;  hence 
it  is  fair  to  assume  that  an  animal  from  which  tubercle  bacilli  were 
being  eliminated  at  any  time  may  be  an  animal  from  which  an  equal 
or  greater  number  of  tubercle  bacilli  are  probably  being  eliminated 
at  any  subsequent  time.  The  cow  is  emphatically  one  of  the  cases  of 
tuberculosis,  of  which  there  are  doubtless  many  in  dairy  herds,  that 
help  to  keep  up  the  supply  of  infectious  material.  The  practical 
conclusion  to  be  drawn  from  her  is  the  absolute  necessity  of  the  sepa- 
ration of  all  tubercular  cattle  from  contact  with  other  animals  the 
moment  the  existence  of  tubercular  disease  is  discovered  through  the 
use  of  tuberculin  or  by  other  methods. 

The  condition  of  cow  No.  3,  in  consequence  of  the  tubercular  dis- 
ease with  which  she  was  affected,  was  such  that  she  should  have  been 
retained  in  no  dairy  herd.  Among  the  8  guinea  pigs  that  received 
intraabdominal  injections  of  milk,  the  8  that  were  fed  milk,  and  the 
4  guinea  pigs  that  received  room  exposure,  and  the  4  that  received 
manger  exposure,  and  the  3  hogs  that  were  fed  milk,  only  1  animal, 
a  manger-exposed  guinea  pig,  contracted  tuberculosis — 1  out  of  a 
total  of  27,  or  3.7  per  cent.  As  in  the  case  of  cow  No.  1,  the  number 
of  positive  results  from  the  exposures  is  surprisingly  small. 

The  amount  of  tuberculosis  found  in  cow  No.  4  on  postmortem 
examination  was  very  small,  and  of  a  kind  which  ^a^Jj^yi^^^W^^ 
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communication  with  the  exterior  of  the  animal;  but  that  she  was 
spreading  tubercle  bacilli  is  shown  to  be  a  fact  by  the  development 
of  tuberculosis  in  one  of  the  guinea  pigs  exposed  to  her.  She  was  in 
excellent  condition — &o  fat  that  she  would  have  made  a  good  beef 
animal.  She  was  young,  and  S^howed  absolutely  no  symptoms  from 
which  tuberculosis  could  be  diagnosed  without  the  aid  of  tuberculin. 
If  a  tuberculin  test  had  not  led  to  her  separation  from  the  dairy  herd 
to  which  she  originally  belonged,  it  is  very  probable  that  she  would 
have  remained  alive  and  an  active  agent  for  the  infection  of  other 
cattle  during  a  year  or  two  or  possibly  for  even  a  longer  time. 

Cow  No.  4  shows  even  more  emphatically  than  cow  No.  2  how  abso- 
lutely necessary  it  is  for  the  eradication  of  tuberculosis  from  a  herd 
of  cattle  to  remove  every  animal  to  which  the  least  suspicion  of 
tuberculosis  attaches. 

In  anticipation  of  the  claims  that  the  guinea  pigs  exposed  to  the 
several  cows  in  this  series  of  experiments  do  not  constitute  a  fair  test 
of  the  dangerous  character  of  tubercular  cows  for  other  cattle,  because 
of  the  generally  believed  high  susceptibility  of  guinea  pigs  to  tuber- 
culosis, attention  is  called  to  an  experiment  published  in  the  Twen- 
tieth Annual  Eeport  of  the  Bureau  of  Animal  Industry.  In  the 
experiment  referred  to,  7  healthy  cattle  were  exposed  to  3  tubercular 
cows,  and  at  the  same  time  100  guinea  pigs  received  room  exposure 
and  manger  exposure  to  the  same  tubercular  cows.  At  the  end  of  the 
exposure  the  cattle  and  guinea  pigs  were  killed  and  examined  post- 
mortem. The  examination  showed  that  6  of  the  7  cattle,  or  85.71  per 
cent,  had  become  tubercular,  and  that  only  1  of  the  guinea  pigs,  or 
1  per  cent,  had  become  infected.  It  is  quite  possible  that  the  number 
of  strictly  virulent  tubercle  bacilli  which  must  enter  the  body  of  a  cow 
to  cause  a  progressive  tubercular  disease  is  no  larger  than  the  number 
required  to  infect  a  guinea  pig.  If  this  is  true,  the  results  obtained  in 
the  experiment  in  which  the  cattle  and  guinea  pigs  were  simul- 
taneously exposed  are  precisely  in  accordance  with  what  should  have 
been  expected,  because  the  cattle  breathed  a  much  larger  volume  of 
dust-ladened  and  tubercle-infected  air  and  consumed  a  much  larger 
mass  of  possibly  soiled  and  infected  forage  than  the  guinea  pigs. 
Hence,  also,  the  fact  that  1  of  the  guinea  pigs  which  received  room 
exposure  and  manger  exposure  to  cow  No.  4  became  tubercular  must 
be  regarded  as  indicating  that  the  cow  was  an  exceptionally  danger- 
ous animal,  notwithstanding  the  comparatively  slight  lesions  found 
on  autopsy. 

The  amount  of  tuberculosis  found  in  cow  No.  5,  on  the  other  hand, 
was  enormous,  and  abscesses  existed  in  the  lung  and  were  in  direct 
communication  with  the-  bronchial  tubes.  The  absence  of  disease 
among  the  guinea  pigs  exposed  to  her  is  more  surprising  than  the 
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infection  of  every  one  of  them  would  have  been.  The  cow,  when 
compared  with  cows  Nos.  2  and  4,  justifies  the  important  conclusion 
that  \dsible  and  more  extensively  tubercular  cattle  are  by  no  means 
always  the  greater  menace  to  other  animals  exposed  to  them.  Ani- 
mals like  cow  No.  5 — ^thin,  weak,  coughing,  and  displaying  a  whole 
group  of  symptoms  characteristic  of  distress  and  advanced  disease — 
also  have  the  advantage,  in  matters  related  to  the  restriction  of  dis- 
ease among  irian  and  animals,  that  their  very  condition  is  a  warning 
against  contact  and  intimate  association.  Such  animals  are  instinc- 
tively avoided,  because  we  all  know  that  disease  carries  with  it  many 
unknown  possibilities  of  transference,  in  addition  to  those  that  are 
recognized,  from  the  already  affected  to  the  still  unaffected.  Cow 
No.  5  is  clearly  the  danger  we  recognize  and  avoid,  and  cow  No.  4  is 
equally  the  danger,  of  no  less  magnitude,  w^hich  borrows  an  unpleas- 
ant additional  potency  from  its  concealed  nature,  and  is  for  that 
reason  one  of  the  strongest  arguments  that  can  be  presented  for  the 
application  of  the  tuberculin  test  to  all  cattle  and  for  the  immediate 
slaughter  of  all  cattle  that  react. 

It  is  remarkable  that  not  one  of  the  132  guinea  pigs  injected  (6 
daily  for  a  period  of  twenty-two  days)  with  milk  from  cow  No.  6 
became  affected  with  tuberculosis.  The  cow  had  been  tubercular 
several  years  at  the  time  the  guinea-pig  injections  were  made,  and 
died  six  months  later  as  the  result  of  generalized  tuberculosis.  In 
connection  with  this  cow  it  should  be  borne  in  mind  that  the  milk 
used  for  feeding  and  injection  exposures  was  taken  from  the  vari- 
ous cows  used,  with  the  greatest  precautions  to  prevent  its  infection 
with  bacilli  present  in  the  air  or  dust  in  the  stable,  with  infected 
bedding  or  particles  of  forage,  or  with  bacilli  adherent  to  the  hair 
and  skin  of  the  cows  or  on  the  hands  of  the  persons  who  milked  the 
cows.  It  does  not  seem  quite  reasonable  to  suppose  that  tubercle 
bacilli  should  occur  commonly  in  the  milk  of  tubercular  cows  with 
unaffected  udders  unless  they  reach  it  in  some  way  not  directly 
associated  with  the  normal  milk-secreting  functions.  "WTiile  we  have 
no  satisfactory  e\adence  to  offer  for  or  against  the  passage  of  tubercle 
germs  from  the  bodies  of  tubercular  animals  through  unaffected 
normal  secreting  organs,  it  is  our  impression  that  bacteria  which, 
like  tubercle  bacilli,  localize  themselves  in  the  body  and  rarely  float 
in  the  blood  are  seldom  eliminated  through  any  Icind  of  healthy 
organs,  the  udder  included. 

If  this  view  is  as  true  as  it  seems  reasonable,  we  must  attribute  the 
frequently  present  tubercular  infection  in  the  milk  of  cows  to  other 
causes  than  its  passage  from  the  animal  through  the  udder.  Such 
causes  would  be  the  infection  of  the  milk  in  one  of  the  ways  we  tried 
to  avoid  by  the  special  precautions  previously  specified  or  by  some 
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other  similar  means.  And  this  points  to  another  danger  through 
the  use  of  milk,  because,  in  a  stable  containing  both  healthy  and  dis- 
eased animals,  the  milk  from  the  healthy  is  probably  just  as  unwhole- 
some and  dangerous  as  the  milk  from  the  diseased,  and  this  is  an 
additional  argument  for  the  general  application  of  the  tuberculin 
test  to  cattle  and  the  immediate  slaughter  of  all  reacting  animals. 

Cow  No.  7,  affected  with  advanced  tuberculosis,  is  still  alive.  The 
milk  drawn  from  her  on  April  15,  1903,  produced  tuberculosis  in  2 
of  3  guinea  pigs  injected  with  it.  Milk  drawn  from  the  same  cow 
more  than  a  year  later,  on  three  different  days — July  14,  July  22,  and 
August  12,  1904 — and  injected,  respectively,  into  three  lots  of  4 
guinea  pigs  each,  failed  to  produce  disease.  The  absence  of  disease 
in  1  of  the  first  3  guinea  pigs  injected  seems  to  signify  that  either  the 
distribution  of  the  tubercle  bacilli  in  the  milk  was  not  at  all  uni- 
form or  that  the  number  of  bacilli  present  was  very  small.  Tlie  ab- 
sence of  disease  in  the  12  guinea  pigs  injected  in  1904,  at  a  time  when 
the  symptoms  of  tuberculosis  in  the  cow  were  very  much  more  marked, 
almost  justifies  the  conclusion  that  the  milk  injected  on  the  earlier 
date  became  infected  with  tubercle  bacilli  in  some  other  way  than 
through  the  milk-secreting  structures  of  the  cow — that  is,  notwith- 
standing the  precautions  taken  to  prevent  the  occurrence  with  bacilli 
which  reached  the  milk  from  the  exterior  of  the  cow,  either  from  her 
hair  or  skin,  or  by  the  accidental  entrance  of  some  small  infected 
particles  of  material  discharged  by  the  animal  at  the  time  she  was 
being  milked,  from  her  nose  or  mouth,  directly  into  the  pail  or  on  the 
hands  of  the  person  who  milked  on  the  day  in  question.  The  latter 
is  fairly  probable,  because  it  was  the  milk  from  cow  No.  8,  of  April 
15,  1903,  the  same  day,  which  produced  the  only  two  other  positive 
results  obtained  witli  intraabdominal  injections  of  milk  from  cows 
with  unaffected  udders. 

The  5  guinea  pigs  that  were  fed  daily  with  milk  from  cow  No.  8 
during  fifty-five  consecutive  days  remained  unaffected,  and  among 
the  12  guinea  pigs  that  were  fed  milk  from  cow  No.  7 — 6  for  a  period 
of  two  hundred  and  fifty-one  days  and  6  for  a  period  of  three  hun- 
dred and  fifty-seven  days — only  1  contracted  tuberculosis,  and  that 
one  was  among  the  6  which  daily  consumed  70  c.  c.  of  milk  each  for 
a  period  of  three  hundred  and  fifty-seven  days.  The  time  is  cer- 
tainly of  sufficient  length  to  justify  the  assumption  that  even  the 
greatest  precautions,  most  carefully  practiced,  failed  in  one  instance 
to  prevent  the  entrance  into  the  milk  of  infectious  material  from  the 
exterior  of  the  animal,  possibly  in  the  form  of  a  particle  of  forage 
or  a  mass  of  mucous  which  infected  the  guinea  pig  that  happened  to 
swallow  it.  The  other  alternative  is  to  suppose  that  tubercle  bacilli 
occm*  periodically  in  the  milk  of  tubercular  cows  with  apparently 
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healthy  udders  in  numbers  insufficient  to  affect  guinea  pigs  on  inges- 
tion unless  they  are  unusually  susceptible  to  tuberculosis.  We  feel 
confident,  however,  that  no  disease  would  have  occurred  among  the 
milk- fed  guinea  pigs  if  every  source  of  milk  infection  from  the  exte- 
rior could  have  been  effectually  eliminated,  and  that  probably  all  the 
guinea  pigs  that  were  fed  milk  for  very  long  periods  of  time  would 
have  become  affected  with  tuberculosis  if  the  tubercular  cows  had  been 
milked  with  no  greater  precautions  to  prevent  infection  of  the  milk 
from  without  than  is  practiced,  or  can  be  conveniently  and  economic- 
ally practiced,  in  the  great  majority  of  dairy  stables.  And  here, 
again,  we  have  an  argument  for  the  complete  removal  of  all  tuber- 
cular cows  from  dairy  herds. 

It  is  a  matter  of  indifference  to  the  sufferer  whether  the  cause  of 
his  affliction  reached  him  through  the  secretory  structures  of  a  food- 
producing  animal  or  through  the  contamination  of  food  because  of  its 
exposure  to  an  unclean  environment.  The  view  we  express  of  the 
possible  infection  of  the  milk  of  cows  Xos.  7  and  8  with  tubercle 
bacilli  from  other  sources  than  the  apparently  normal  secreting 
structures  of  the  udder  is  only  conjectural,  and  it  is  gone  into  at  some 
length  mainly  to  accentuate  our  conviction  that  the  infection  of  milk 
with  tubercle  bacilli  through  other  sources  than  unaffected  udders  of 
tubercular  cow^s  is  the  much  greater  danger. 

Cow  No.  9  is  an  excellent  illustration  of  a  frequently  observed  fact, 
namely,  the  absence  of  visible  symptoms  of  disease  in  the  presence  of 
advanced  tuberculosis  with  extensive  and  voluminous  lesions.  We 
have  a  number  of  records  at  the  experiment  station  of  sleek,  fat 
cattle,  apparently  in  the  best  health  at  the  time  they  were  killed, 
which  were  found  to  be  extensively  tubercular  on  postmortem  ex- 
amination. One  case  was  especially  impressive  and  merits  a  refer- 
ence to  it  here.  It  is  the  record  of  the  best  conditioned  and  fattest 
cow  in  a  dairy  herd  of  over  20  animals,  a  number  of  which  were 
slaughtered  after  they  had  reacted  to  tuberculin.  The  cow  was  in 
prime  beef  condition;  she  had  not  shown  a  symptom  of  sickness 
within  the  memory  of  the  persons  interested  in  her;  she  reacted 
typically  to  the  tuberculin  test;  her  semblance  of  perfect  health 
caused  the  expression  of  much  doubt  regarding  the  significance  of  the 
reaction,  and  on  autopsy  she  was  found  to  be  the  most  extensively 
diseased  animal  among  the  nine  or  ten  tubercular  cows  removed  from 
the  herd,  some  of  which  were  very  badly  affected. 

Cattle  of  this  kind,  a  group  to  which  No.  9  belongs,  show  that  it  is 
impossible  to  clean  dairy  herds  of  tubercular  animals  without  the  use 
of  tuberculin.  That  animals  like  No.  9  are  dangerous  is  shown  posi- 
tively by  the  fact  that  2  of  the  4  guinea  pigs  which  received  room 
exposure  in  her  stall  became  affected  with  tuberculosis — that  is  to  say, 
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this  COW,  fat,  in  excellent  condition,  and  apparently  in  perfect  health, 
was  evidently  more  active  in  scattering  tul)ercle  bacilli  than  some  of 
the  other  tubercular  cows  used  in  our  experiments,  notwithstanding 
that  the  latter  were  emaciated,  weak,  affected  with  a  cough,  and  dis- 
played many  other  evidences  of  disease. 

Cows  Nos.  10  and  11  require  no  special  discussion.  They  were  ani- 
mals affected  with  generalized  tuberculosis  without  lesions  of  the 
udder  or  structures  adjacent  to  it.  The  several  hogs  that  were  fed 
milk  obtained  from  the  2  cows  did  not  become  tubercular.  The  milk 
was  drawn  with  considerable  precautions,  such  as  can  not  be  prac- 
ticed economically  in  dairy  herds,  to  prevent  its  infection  with 
tubercle  bacilli  from  the  exterior  of  the  cows  or  their  environment. 

The  tendency  of  the  results  obtained  from  our  experiments  is  to 
point  to  the  conclusion  that  the  presence  of  tubercular  cows  in  a  dairy 
herd  is  a  danger  which  affects  not  only  the  health  of  the  persons  who 
use  the  milk,  but  also  the  prosperity  of  the  owner  of  the  cattle,  and 
consequently  that  it  is  necessary,  both  for  moral  and  economical 
reasons,  that  our  dairy  herds  should  be  made  free  from  tulx'rcular 
animals  as  soon  as  possible.  No  man  can  conscientiously  sell  infected 
milk  when  he  has  become  acquainted  with  the  harm  it  may  do,  and 
no  man  will  voluntarily  continue  to  expose  his  property  to  a  danger 
the  importance  of  which  he  has  learned  to  know. 

Too  much  stress  can  not  be  laid  on  the  fact  that  tubercle  bacilli  are 
apparently  more  numerous  in  the  environment  of  tubercular  cattle 
than  in  their  secretions  from  organs,  like  the  udder,  which  have  not 
become  involved  in  the  disease.  Irrespective  of  the  view  that  may  be 
taken  relative  to  the  elimination  of  tubercle  bacilli  from  the  bodies  of 
tubercular  animals  in  their  secretions  from  unaffected  organs,  it  must 
l>e  admitted  that  the  chance  for  the  introduction  into  these  secretions, 
or  into  the  secretions  of  healthy  animals  in  the  same  environment,  of 
infected  material,  such  as  particles  of  soiled  forage  or  bedding,  dust, 
masses  of  mucus  which  have  adhered  to  the  skin  and  hair,  etc.,  is  a 
very  great  danger,  decidedly  of  too  much  importance  to  be  ignored. 
The  habit  which  cattle  have  of  licking  each  other  is  sufficient  to 
account  for  the  occurrence  of  tubercle  bacilli  in  the  milk  of  a  healthy 
cow  into  which  some  of  her  hair  or  scales  of  epidermis  have  fallen 
after  she  has  been  in  contact  with  a  cow  affected  with  tuberculosis 
of  the  respiratory  organs. 

With  these  facts  in  mind  and  the  knowledge  that  tuberculin  is 
an  almost  unfailing  agent  for  the  diagnosis  of  tuberculosis,  and  that 
cattle  are  generally  resistant  to  the  form  of  infection  to  which  they 
may  be  exposed  through  contact  with  tubercular  human  beings,  very 
little  excuse  remains  for  the  much  longer  existence  of  tuberculosis 
among  either  dairy  cows  or  other  cattle. 
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ENZYMES  IN  CORNSTALKS  AND  THEIR  RELATION  TO 
CORNSTALK  DISEASE* 

By  T.  M.  Price,  Ph.  D., 
Biochemic  Division,  Bureau  of  Animal  Industry. 

The  occurrence  of  substances  which  produce  prussic  acid  in  fodder 
plants  was  first  noted  by  Dunstan  and  Henry.* «  These  investigators 
have  shown  that  the  poisonous  effects  produced  by  Egyptian  vetch 
are  due  to  prussic  acid,  which  is  not  present  in  the  plant  as  such,  but 
is  formed  by  the  hydrolitic  action  of  an  enzyme  (lotase)  on  a  gluco- 
side  (lotusin).  Shortly  afterwards  similar  observations  on  American 
sorghum  were  reported  by  Peters  and  Slade.^  These  authors  found 
that  prussic  acid  appeared  in  watery  extracts  of  sorghum  which  were 
allowed  to  stand  at  room  temperature  for  some  time.  Similar 
extracts  which  were  first  boiled  and  then  set  aside  remained  free  from 
that  poison.  As  a  result  of  these  experiments  they  concluded  that 
the  formation  of  prussic  acid  in  the  unheated  sample  was  due  to  the 
action  of  an  enzyme  upon  a  glucoside,  but  did  not  succeed  in  isolating 
either  of  these  bodies.  Subsequently  Brunnich  '  carried  out  a  number 
of  experiments  for  the  Queensland  department  of  agriculture  to 
ascertain  at  what  periods  and  under  what  conditions  of  growth 
sorghum  and  related  fodder  plants  are  most  apt  to  contain  substances 
producing  prussic  acid,  and  therefore  when  most  dangerous  and  when 
they  may  be  eaten  with  impunity.  Brunnich  came  to  the  conclusion 
that  all  fodder  plants  related  to  sorghum  should  be  fed  with  care  in 
either  the  green  or  dried  state;  that  they  should  not  be  fed  in  large 
quantities  to  animals  which  have  fasted  for  some  time,  and  also  that 
they  should  never  be  fed  in  a  very  immature  stage  of  growth. 

In  the  corn  district  in  the  Middle  West  of  the  United  States  the 
common  practice  is  to  remove  the  ears  of  corn  from  the  standing 
stalks  and  turn  cattle  into  the  stalk  field  to  gather  the  ears  left  by  the 
buskers  and  to  consume  what  they  will  of  the  roughage.  Frequently 
within  a  day  or  two  after  turning  the  cattle  into  the  field  they  sud- 
denly sicken  and  die.  This  sickness  is  known  as  cornstalk  disease, 
and  the  annual  loss  of  stock  from  this  cause  amounts  to  thousands  of 
dollars.  This  disease  has  attracted  much  attention,  and  many  theo- 
ries as  to  the  cause  have  been  advanced.  None  of  them,  however, 
has  proven  satisfactory  in  explaining  all  outbreaks  of  the  disease- 

o  The  figures  refer  to  the  bibliography  at  the  end  of  this  article. 
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.This  uncertainty  in  regard  to  the  cause  of  cornstalk  disease  is  no 
doubt  due  to  the  fact  that  many  different  maladies  have  been  included 
under  this  name.  Some  of  them  are  probably  true  infectious  dis- 
eases, while  others  appear  to  be  simple  intoxications  due  to  some 
poisonous  substan<;e  present  in  the  food. 

The  symptoms  seen  in  many  outbreaks  of  cornstalk  disease  corre- 
spond so  closely  to  those  that  would  be  expected  after  j>oisoning  by 
prussic  acid  that,  in  the  light  of  the  previously  quoted  investigations 
concerning  prussic  acid  in  sorghum,  it  was  considered  advisable  to 
conduct  similar  examinations  of  cornstalks. 

During  the  winter  of  1903-04  a  number  of  deaths  among  cattle,  sup- 
posed to  be  due  to  eating  cornstalks,  were  reported  to  this  Bureau 
from  the  State  of  Iowa.  A  representative  of  the  Bureau  in  that 
State  was  requested  to  send  samples  of  cornstalks  obtained  from  the 
fields  where  the  deaths  occurred.  These  stalks  were  chopped  up  at 
the  laboratory  and  a  number  of  samples,  which  were  placed  in  flasks 
with  water,  chloroform  being  added  to  prevent  bacterial  growth,  were 
placed  in  the  incubator  at  a  temperature  of  38.5°  C.  for  periods  of 
time  varying  from  one  to  seven  days.  The  contents  of  the  flasks  were 
then  filtered,  the  filtrate  acidified,  and  distilled  until  the  distillate 
measured  50  c.  c.  The  distillate  was  tested  for  prussic  acid  by  Schon- 
bein's  paper^  which  is  made  by  taking  ordinary  filter  paper  and  dip- 
ping it  into  an  alcoholic  solution  of  guiacum  and  then  allowing  the 
paper  to  dry.  If  this  paper  is  then  dipped  into  a  weak  soluti<m  of 
copper  sulphate  and  exposed  to  prussic-acid  fumes  it  will  turn  a  deep 
blue.  Neither  by  this  test  nor  by  the  well-known  Prussian-blue  test 
could  any  trace  of  prussic  acid  be  noticed.  Some  of  the  finely  chopped 
stalks  were  then  subjected  to  a  chemical  examination  for  the  presence 
of  a  glucoside  which  could  be  decomposed  into  prussic  acid  by  means 
of  an  enzyme,  the  method  of  procedure  being  as  follows:  Extract 
the  finely  powdered  material  with  methyl  alcohol  for  several  days, 
filter  and  distil  off  the  solvent.  The  residue  was  warmed  with  water 
until  nothing  more  dissolved.  To  this  solution  an  aqueous  lead  acetate 
solution  was  added  imtil  no  further  precipitation  occurred.  The 
precipitate  was  removed  by  filtration  and  the  filtrate  treated  with 
hydrogen  sulphide  until  all  the  lead  was  precipitated.  The  precipi- 
tate was  separated  by  filtration  and  the  greater  part  of  the  hydrogen 
sulphide  was  removed  from  the  filtrate  by  allowing  a  stream  of  air 
to  pass  through  it  for  two  hours.  The  liquid  was  then  treated  with 
powdered  diarcoal,  the  mixture  being  evaporated  in  vacuo  at  40°  C. 
until  dry,  when  it  was  extracted  in  a  Soxhlet  apparatus  with  anhy- 
drous acetic  ether.  This  solvent  should  remove  any  glucoside,  leaving 
behind  nearly  all  glucose  and  extractive  matter.  On  evaporating  off 
the  solvent  any  glucosides  that  are  present  will  be  in  the  form  of  a 
sirupy  residue  and  may  crystallize  if  allowed  to  stand  in  a  vacuum 
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over  sulphuric  acid  for  several  days.  Neither  by  means  of  this 
method  not*  by  several  other  methods  which  were  tried  could  any 
trace  be  obtained  of  a  glucoside  that  would  break  up  into  prussic  acid. 

An  examination  was  then  made  for  enzymes.  This  was  done  by 
extracting  some  of  the  finely  chopped  stalks  for  several  days  with 
water  saturated  with  chloroform.  This  extract  was  filtered  and 
sufficient  alcohol  added  to  the  filtrate  to  make  a  60  per  cent  solution. 
The  liquid  was  shaken  for  half  an  hour  and  set  aside  at  room  tem- 
perature for  twenty-four  hours,  at  which  time  an  abundant  floccu- 
lent  precipitate  had  collected  in  the  precipitating  jar.  The  clear 
liquid  was  then  siphoned  off,  the  residue  dissolved  in  water,  and  a 
solution  of  sodium  phosphate  and  calcium  chloride  added  until  a 
heavy  precipitate  of  calcium  phosphate  formed.  This  was  allowed 
to  settle,  chloroform  being  added  to  prevent  bacterial  action.  The 
clear  liquid  was  again  drawn  off  and  the  residue  shaken  up  with 
water  and  filtered;  this  filtrate  was  dialyzed  for  twenty-four  hours 
in  running  water;  sufficient  alcohol  was  then  added  to  make  an  80 
per  cent  solution  and  the  mixture  shaken  violently  for  half  an  hour. 
The  precipitate  was  allowed  to  settle  for  twelve  hours  and  then 
filtered  off,  the  precipitate  being  washed  with  95  per  cent  alcohol 
and  dried.  The  powder  thus  obtained  was  of  a  light-brown  color, 
soluble  in  water.  The  water  solution  was  tested  for  enzymes  as 
follows : 

Oxydase. — ^To  5  c.  c.  of  a  5  per  cent  solution  of  gum  guiacum  in 
alcohol  was  added,  drop  by  drop,  the  solution  to  be  tested,  a  boiled 
portion  of  the  solution  to  be  tested  for  enzyme  being  used  as  a  checJc. 
No  blue  color  was  given  by  either  the  heated  or  unheated  solution, 
showing  the  absence  of  oxydases. 

Peroxydase, — To  5  c.  c.  of  a  gum  guiacum  solution  a  few  drops  of 
hydrogen  peroxide  were  added  and  then  drop  by  drop  the  solution 
to  be  tested.  This  gave  a  deep-blue  color,  indicating  the  presence  of 
peroxydase,  while  some  of  the  boiled  solution  when  added  to  guiacum 
extract  gave  a  brown  color,  showing  that  the  peroxydase  had  been 
destroyed  by  boiling. 

Catalase, — To  40  c.  c.  of  a  solution  of  cornstalk  enzyme,  containing 
5  grams  of  enzyme  powder  to  100  c.  c.  of  water,  5  c.  c.  of  hydrogen 
peroxide  solution  was  added,  and  the  amount  of  oxygen  given  off 
was  measured.  In  fifteen  minutes  13J  c.  c.  of  oxygen  was  given  off. 
The  check,  which  was  a  boiled  solution  of  the  enzyme,  gave  no  oxy- 
gen when  treated  with  hydrogen  peroxide.  This  shows  that  the  en- 
zyme solution  has  the  properties  of  catalase. 

Protase, — A  10  per  cent  solution  of  gelatin  in  distilled  water  was 
prepared,  thymol  being  added  to  prevent  the  interference  of  bac- 
teria, and  the  solution  was  rendered  slightly  opaque  by  the  addition 
of  calcium  carbonate.    This  was  distributed  in  sterile  tubes,  apprpxi- 
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mately  5  c.  c.  in  each  tube,  and  cooled  rapidly  to  prevent  the  calcium 
carbonate  from  settling.  Five  cubic  centimeters  of  0.5  per  cent  corn- 
stalk enzyme  solution,  containing  a  few  drops  of  toluol,  was  added  to 
gelatin  tubes,  and  these  tubes  set  aside  at  room  temperature  for  twelve 
hours.  The  gelatin  had  been  acted  upon,  and  at  the  end  of  twelve 
hours  its  height  in  the  tubes  had  been  lowered  one-fourth  of  an  inch. 
In  the  check,  which  contained  some  of  the  boiled  enzyme  solution,  the 
gelatin  had  not  been  acted  upon. 

By  acidifying  a  portion  of  the  enzyme  solution,  so  that  it  con- 
tained 0.27  per  cent  HCl,  and  by  making  another  portion  alkaline 
with  sodium  carbonate  and  then  testing  the  action  of  these  solutions 
on  gelatin  tubes,  the  acid  solution  was  found  to  be  the  most  active. 
These  results  indicate  a  proteolytic  enzyme  with  properties  similar 
to  pepsin. 

Diastase, — Five  cubic  centimeters  of  a  0.5  per  cent  solution  of 
corn  enzyme  was  added  to  a  1  per  cent  starch  solution,  toluol  added, 
and  the  mixture  set  in  the  incubator  at  38.5°  C.  for  twenty-four 
hours.  The  solution  was  then  tested  for  reducing  carbohydrates  by 
heating  with  Fehling's  solution,  with  negative  results.  This  shows 
that  no  diastatic  enzyme  was  present. 

Inrertase, — Ten  cubic  centimeters  of  a  10  per  cent  cane-sugar  solu- 
tion was  added  to  5  c.  c.  of  0.5  per  cent  enzyme  solution,  some  toluol 
added,  and  the  solution  examined  with  polariscope,  then  set  aside  at 
08.5°  C.  for  twelve  hours,  again  tested  with  polariscope,  which  showed 
an  inversion.  A  check  containing  boiled  enzyme  solution  showed  no 
inversion. 

Lactase, — ^Ten  cubic  centimeters  of  10  per  cent  lactose  solution 
was  added  to  5  c.  c.  of  0.5  per  cent  enzyme  solution,  some  toluol 
added,  and  the  solution  examined  with  polariscope,  then  set  aside 
at  38.5°  C.  for  twelve  hours,  again  tested  with  polariscope,  which 
showed  no  inversion,  showing  the  absence  of  lactase. 

Maltose, — A  solution  of  maltose  tested  in  the  same  manner  as  the 
cane  sugar  and  lactose  showed  the  absence  of  maltase. 

Cxjtase, — By  taking  a  thin  section  of  a  carrot  and  dissolving  the 
starch  by  means  of  saliva,  then  staining  the  cellular  membrane  with 
methyl  green  and  putting  the  section  on  a  thin  cover  glass  with  a 
few  drops  of  enzyme  solution  and  examining  by  the  ordinary  hang- 
ing-drop method,  the  slide  being  maintained  at  30°  C,  no  action 
was  noticed  on  the  cellulose. 

Lipase, — To  10  c.  c.  of  ethyl  butyrate  solution  was  added  5  c.  c. 
of  cornstalk  enzyme  solution  containing  some  toluol,  this  mixture 
set  aside  at  38.5°  C.  for  twelve  hours  and  the  acidity  determined, 
using  litmus  as  indicator.  The  acidity  was  not  increased.  The 
enzyme  solution  was  therefore  lacking  in  ability  to  break  up  fats. 
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Gliicoside-splitting  action. — When  the  glucoside  amygdalin  is  de- 
composed by  the  enzyme  emulsin,  both  of  which  occur  in  bitter 
almonds,  the  glucoside  breaks  up  by  hydrolysis  according  to  the 
following  reaction : 

C,oH„NO,,+2H20=2CeH,,Oe+HCN+CoH,CHO. 

This  property  of  amygdalin  was  utilized  to  determine  whether 
the  cornstalk  enzyme  possessed  the  power  of  producing  prussic  acid 
from  that  glucoside. 

Ten  cubic  centimeters  of  a  0.5  per  cent  solution  of  enzyme  from 
cornstalks  containing  some  toluol  was  added  to  a  solution  of  amyg- 
dalin in  water,  the  mixture  was  set  aside  at  room  temperature,  and  at 
the  end  of  half  an  hour  tested  for  prussic  acid.  A  strong  odor  of  oil 
of  bitter  almonds  was  noticed  and  the  solution  gave  strong  reaction 
for  prussic  acid.  A  boiled  sample  of  the  enzyme  solution  showed 
no  action  on  the  amygdalin.  These  tests  show  that  the  cornstalks 
contained  an  enzyme  similar  to  the  emulsin  enzyme  of  bitter  almonds. 
To  determine  the  difference  between  emulsin  enzyme  and  the  corn- 
stalk enzyme,  some  emulsin  was  isolated  from  bitter  almonds  and 
tested  according  to  the  method  used  in  testing  the  character  of  the 
cornstalk  enzyme.* 


Bitter 
almoDd 
enzyme. 

Comatalk 
enzyme. 

Oxydftfw 

+ 
+ 

+ 
+ 

+ 

+ 

Peroxydase 

Catalase 

Protase 

Diastase 

Invertaso 

Liactase 

Mftltew 

Lipase _ 

Cytase 

Glticoside-splitting  enzyme.. 

The  enzyme  solution  from  cornstalk  having  shown  the  properties 
of  several  enzymes,  it  would  indicate  that  we  had  a  mixture  to  deal 
with  rather  than  one  enzyme  with  these  various  properties.  The 
following  method  was  used  to  determine  whether  or  not  the  supposi- 
tion was  correct:  Five  cubic  centimeters  of  a  0.5  per  cent  sohition  of 
cornstalk  enzyme  was  put  in  each  of  ten  test  tubes  and  brought 
rapidly  to  the  temperatures  indicated  below.  On  reaching  these 
temperatures  they  were  immediately  cooled  by  the  addition  of  some 
amygdalin  solution  and  placed  in  the  incubator  for  twelve  hours, 
when  they  were  tested  for  prussic  acid,  with  the  following  results : 


o  The  sign  -f-  indicates  a  positive  reaction ;  tlie  sign 


-,  a  negative  react i 
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Tube  No.— 


1. 
2. 
3 
4. 

5. 
6 

7. 

8. 

9 

TO 


Tempera- 
ture. 

Reaction. 

«C. 

60 

+ 

62 

+ 

64 

+ 

66 

+ 

68 

+ 

70 

+ 

72 

+ 

74 

+ 

76 

+ 

78 

- 

A  temperature  of  78°  C.  destroys  the  glucoside-splitting  action  of 
the  cornstalk  enzyme. 

Some  more  of  the  enzyme  sohitkm  was  heated  in  a  similar  manner, 
cooled  inmiediately  and  tested  for  its  proteolytic  action. 


Tube  No.- 

Tempera- 
ture. 

Reaction. 

1 

2 „ 

3 

4 

6 

52 
54 
56 
60 
64 
68 
72 
76 

+ 
+ 

+ 
+ 

6 

7 

8 ^ 

9 

10 

™ 

A  temperature  of  68°  C.  destroys  the  proteolytic  action  of  cornstalk 
enzyme. 

The  temperature  which  destroyed  the  inverting  action  of  the  corn- 
stalk enzyme  was  next  determined. 
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A  temperature  of  64°  C.  destroys  the  inverting  action  of  cornstalk 
enzyme. 

The  emulsin  enzyme  of  bitter  ahnonds  was  heated  and  its  destruc- 
tion point  noted. 


Tube  No.- 

Tempera- 
ture. 

Reaction. 
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The  glucoside-splitting  property  of  emulsin  enzyme  from  bitter 
almonds  and  that  of  the  cornstalk  enzyme  were  destroyed  at  the  same 
temperature. 

A  physiological  test  was  made  with  the  cornstalk  enzyme  by  feed- 
ing some  to  guinea  pigs  and  rabbits  in  the  following  manner : 

Guinea  pig  No.  1,  fed  5  c.  c.  of  0.5  per  cent  enzyme  solution  plus  0.04  gram 
amygdalin. 

Rabbit  No.  1,  fed  5  c.  c.  of  0.5  per  cent  enzyme  solution  plus  0.04  gram 
amygdalin. 

Both  of  the  above  animals  died  within  twelve  hours. 

Guinea  pig  No.  2,  fed  5  c.  c.  of  0.5  per  cent  boiled  enzyme  solution  plus  0.04 
gram  amygdalin. 

Rabbit  No.  2,  fed  0.5  per  cent  boiled  enzyme  solution  plus  0.04  gram  amygdalin. 

Neither  guinea  pig  No.  2  nor  rabbit  No.  2 "showed  any  ill  effects  as  a  result 
of  the  feeding. 

Duplicates  of  these  feeding  experiments  gave  similar  results.  After 
having  tested  each  sample  of  cornstalks  that  had  been  forwarded 
from  the  West  and  having  found  this  emulsin-like  enzyme  present 
in  large  quantities  in  each  sample,  two  samples  of  cornstalks  that  had 
been  grown  in  Maryland  were  examined.  One  of  these  samples  was 
obtained  from  the  field  before  the  corn  was  harvested  and  was 
quite  green,  while  the  other  was  obtained  from  a  quantity  of  stalks 
that  had  been  lofted  the  previous  year.  Both  samples  showed  equally 
as  large  amounts  of  this  enzyme  as  were  found  in  the  cornstalks  from 
the  Western  States. 

The  presence  in  cornstalks  of  this  enzyme,  which  has  the  property 
of  decomposing  amygdalin  into  prussic  acid,  and  the  absence  of  any 
glucoside  in  the  stalks,  which  could  be  decomposed  into  prussic  acid, 
leads  us  to  believe  that,  if  some  cases  of  so-called  cornstalk  disease 
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are  caused  by  prussic  acid  through  the  action  of  an  enzyme  upon  a 
glucoside,  the  glucoside  probably  occurs  only  in  certain  stalks,  and 
then  only  when  the  conditions  are  especially  favorable  for  its  develop- 
ment, or  else  that  it  is  at  times  present  in  other  field  plants.  It  will 
be  seen  from  some  of  the  histories  of  characteristic  cases  of  cornstalk 
disease  given  below  that  it  is  not  unlikely  that  prussic-acid  poisoning 
may  be  the  cause  of  some  cases  of  the  disease ;  that  other  plants  in  the 
cornfield,  or  in  other  fields  to  which  the  animals  had  access  either  at 
the  same  time  that  they  pastured  in  the  cornfield  or  previously,  could 
have  furnished  the  glucoside  necessary  for  the  formation  of  prussic 
acid. 

A  case  from  Kansas,  quoted  from  Bulletin  No.  49  of  the  Kansas 
Agricultural  Experiment  Station,  has  been  reported,  where  a  farmer 
drove  his  cattle,  numbering  12,  from  his  pasture  to  the  barnyard 
about  5  o'clock  in  the  evening.  The  pasture  was  very  dry  and  short, 
and,  as  the  cattle  were  taken  up  earlier  than  usual,  they  were  fed  some 
cornstalks  taken  from  the  manger  of  a  bull  which  was  kept  confined 
to  the  barn.  The  bull  had  not  eaten  the  cornstalks  clean,  but  what 
he  had  eaten  had  no  ill  effects  on  him.  The  remaining  portion,  esti- 
mated at  about  4  armfuls,  was  fed  to  the  cattle,  which  seemed  to 
relish  the  stalks  and  ate  them  readily.  Within  eight  hours  7  out 
of  the  12  animals  were  dead.  A  farmer  in  Iowa,  reported  in  Bul- 
letin No.  10  of  the  Bureau  of  Animal  Industry,  states  that  he  had 
14  acres  of  corn  on  high  land.  The  corn  being  good,  he  turned  24 
cattle,  mostly  calves,  4  to  7  months  old,  into  the  stalk  field  on  Novem- 
ber 15.  For  several  weeks  prior  to  this  they  had  been  on  clover 
pasture.  For  the  first  three  days  the  cattle  were  allowed  to  remain 
in  the  stalk  field  for  about  three  hours  daily.  They  were  allowed  to 
run  at  will  in  a  clover  meadow  adjoining  the  cornstalk  field  and  ap- 
peared to  do  well  for  several  days,  when  they  began  to  die.  Another 
case  has  been  reported  from  Iowa  (Bulletin  No.  10,  Bureau  of  Ani- 
mal Industry),  where  25  cattle,  mostly  yearlings,  were  turned  into  a 
15-acre  cornstalk  field.  For  the  first  few  days  they  were  in  the  corn- 
stalk field  for  a  few  hours  only  each  day,  but  later  they  were  left  in 
the  field  continually.  Rye  had  been  sown  in  the  cornfield,  which 
gave  a  considerable  amount  of  green  food.  In  four  days  the  animals 
began  to  die.  These  are  only  a  few  examples  of  numerous  similar 
cases  where  animals  had  access  to  some  pasture  other  than  the  corn- 
stalks, while  in  all  cases  the  stalk  field  contained  a  number  of  plants 
that  the  cattle  ate  besides  the  cornstalks.     - 

The  death  of  a  portion  of  the  animals  goes  to  show  that  these  prob- 
ably ate  some  material  which  the  others  did  not,  or  that  they  got  the 
poisonous  material  in  a  larger  quantity,  as  is  illustrated  by  the  case 
of  sorghum  poisoning,  which  occurs  only  in  a  portion  of  the  animals 
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eating  the  sorghum;  or  it  may  be  that  some  of  the  animals  were 
more  resistant  to  the  action  of  the  poison. 

The  discovery  of  the  presence  in  cornstalks  of  an  enzyme  which 
has  the  property  of  forming  prussic  acid  when  acting  on  a  proper 
medium,  such  as  the  glucoside  amygdalin,  was  made  so  late  in  the  fall 
that  no  work  could  be  taken  up  leading  to  the  detection  of  a  glucoside 
in  other  plants  to  which  the  cattle  had  access.  In  order  to  approach 
this  question  as  nearly  as  possible,  however,  some  grains  and  plants 
used  for  cattle  foods  were  tested  for  a  glucoside  which  could  be  broken 
up  into  prussic  acid,  and  also  for  the  presence  of  a  glucoside-splitting 
enzjone,  with  the  following  result : 


Pood. 

Glucofdde- ! 
enzyme,  i 

Alfftlfa  (gTflfln)  _ 

1 

Timothy  (green) 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

Wheat  (grrain) 

Com  (grain) 

Ijinsofyi  (grftin) 

Cottonseed: 

Pride  of  Georgia 

King 

Excelsior 

Doughty  

Culpepper 

Sea-island 

Sunflower 

Staple  ...              .  .  .. 

Truitt 

Buseell 

Linseed  was  the  only  food  material  examined  that  contained  both  a 
glucoside  and  a  glucoside-splitting  enzyme.  The  amount  of  prussic 
acid  formed  after  25  grams  of  the  ground  linseed  had  stood  in  con- 
tact with  200  c.  c.  of  water  containing  chloroform  at  38.5°  C.  for 
twenty  hours  was  determined  by  filtering  the  incubated  extract  and 
distilling  off  about  50  c.  c,  the  distillate  being  collected  in  20  c.  c.  of 

jQ  silver  nitrate  solution.     The  precipitate  formed  was  found  to  be 

silver  cyanide,  which  weighed  0.0055  gram,  equivalent  to  0.0011  gram 
of  prussic  acid,  or  0.0196  gram  of  prussic  acid  for  every  pound  of 
linseed.  A  sample  of  ground  linseed-cake  meal  free  of  the  oil  was 
treated  in  the  same  manner  and  formed  only  one-half  the  amount  of 
prussic  acid  as  the  whole  seed,  showing  that  probably  some  of  the  glu- 
coside was  broken  up  b}^  the  heat  when  the  linseed  was  "  cooked  " 
before  the  oil  was  taken  from  it.  The  amount  of  prussic  acid  formed 
in  linseed  meal  is  too  small  to  prove  fatal  in  ordinary  feeding,  but 
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might  prove  so  if  the  animal  were  allowed  to  obtain  the  meal  in  too 
large  quantities. 

These  investigations,  while  not  conclusive  in  regard  to  the  rela- 
tion prussic-acid  poisoning  bears  to  the  so-called  "  cornstalk  disease," 
have  at  least  established  that  there  is  present  in  cornstalks  an  enzyme 
which  has  the  property  of  decomposing  amygdalin,  and  thereby  pro- 
ducing prussic  acid.  In  view  of  this  fact,  and  also  because  the  symp- 
toms seen  in  many  outbreaks  of  cornstalk  disease  resemble  those  which 
would  be  expected  to  follow  prussic-acid  poisoning,  it  seems  not  un- 
likely that  at  least  some  of  the  instances  of  so-called  cornstalk  disease 
may  be  due  directly  to  prussic  acid  formed  by  the  action  of  an  en- 
zyme upon  a  glucoside.  As  has  been  stated  previously,  no  glucoside 
capable  of  furnishing  prussic  acid  as  a  result  of  enzyme  action  was 
found  by  the  writer  in  the  comparatively  small  number  of  examina- 
tions made.  When  the  great  variety  of  plants  found  in  ordinary 
fields,  and  also  when  the  possible  influence  of  physical  conditions  of 
the  soil  and  atmosphere  upon  the  physiological  processes  of  the  corn 
itself  are  considered,  however,  the  failure  to  find  a  glucoside  in  a  few 
samples  of  cornstalks  does  not  prove  that  the  glucoside  may  not  exist 
in  cornstalks  under  different  conditions,  or  in  plants  other  than  corn, 
It  is  hoped  that  in  the  near  future  we  shall  be  able  to  investigate 
more  fully  the  question  of  the  existence  of  an  amygdalin-like  gluco- 
side in  corn  and  other  plants. 
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BACILLUS  NECR0PH0RU8  AND  ITS  ECONOMIC 
IMPORTANCE. 

By  John  R.  Mohler,  A.  M.,  V.  M.  D., 

Chief  of  Pathological  Division,  Bureau  of  Animal  Industry, 

AND 

George  Bybon  Morse,  Ph.  D.,  V.  S., 
Assistant  in  Pathological  Laboratory,  Bureau  of  Animal  Industry, 

The  bacillus  of  necrosis  presents  itself  as  an  attractive  study  be- 
cause of  its  ubiquitous  character,  its  highly  infectious  nature,  its 
extensive  range  of  pathogenesis,  the  definite  form  of  lesion  produced 
by  it,  its  easy  demonstration  in  those  lesions,  and  the  difficulty  with 
which  it  is  isolated.  Its  interesting  character,  its  economic  impor- 
tance, and  the  scant  literature  in  English  concerning  it  are  the  rea- 
sons for  this  study  of  it. 

SYNONYMY. 

The  following  names  have  been  applied  to  this  microorganism: 
Bacillus  der  Kdlherdiphtherie  (Loffler),  1881;  Bacillus  diphtherias 
vitulorum  (Loffler),  1886;  Bacillus  necrophorus  (Fliigge),  188G; 
Bacillus  filiformis  (Schiitz),  1887;  Nekrosehacillus  (Bang),  1890; 
Streptothrix  cuniculi  (Schmorl),  1891;  Actinomyces  cimicuU  (Gas- 
perini),  1892;  Bacillus  necroseos  (Salomonsen),  1894;  Bacillus  des 
Kdlbemoma  (Hitter),  1895;  and  Streptothrix  necrophora  (Kitt), 
1899. 

The  most  careful  scrutiny  by  us  of  all  phases  of  its  morphology 
having  thus  far  failed  to  reveal  true  branching  in  the  necrosis  bacil- 
lus, we  are  compelled  to  regard  it  as  belonging  to  the  Bacteriacea; 
and  to  acknowledge  Fliigge's  priority  by  calling  it  Bacillus  necro- 
phorus,'^ 

HISTORY. 

To  Loffler  belongs  the  credit  of  discovering,  describing,  and  demon- 
strating the  necrosis  bacillus  in  its  relation  to  the  pathologic  proc- 
ess whose  name  it  bears.  Yet  the  names  of  two,  and  possibly  of 
three,  observers  may  be  mentioned  by  way  of  introduction. 

aLi^i(^res  and  Spitz*  (see  bibliography,  p.  113),  in  their  recently  published 

classification  of  the  Actinomyces,  confirm  our  position  by  removing  from  the 

group  of  Streptothrix  and  of  Actinomyces  "  microbes  like  the  bacillus  of  necrosis 

(improi)erly  Streptothrix  cuniculi),  which  do  not  belong  at  all  to  this  group." 
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( 

Dammann  *  ^  was  probably  the  first  to  see,  Koch  the  first  to  note,  and 
LofHer  the  first  to  investigate  this  microorganism.  In  November, 
1876,  Dammann  published  the  results  of  his  investigations  of  a  caseo- 
necrotic  inflammation  of  the  mouth,  throat,  and  upper  air  passages 
of  some  sucking  calves  on  a  farm  in  Ludwigsburg,  on  the  shores  of 
the  Baltic.  The  macroscopic  lesions  closely  simulated  those  found  in 
diphtheria  of  man ;  and,  since  the  microscopic  examination  of  those 
lesions  showed  the  superficial  layers  crowded  with  micrococci,  which 
organisms  were  recovered  in  great  numbers  from  the  blood  of  the 
heart  of  the  dead  calves  and  from  rabbits  inoculated  with  bits  of  the 
diseased  tissue,  accepting  the  then  prevailing  dictum  of  Eberth, 
''  without  micrococci  no  diphtheria,"  Dammann  pronounced  the  dis- 
ease in  question  diphtheria  of  calves  and  regarded  it  as  identical  with 
the  disease  of  the  same  name  in  man.  However,  there  can  be  no 
doubt  that  Dammann  saw,  but  failed  to  recognize,  the  real  cause  of 
the  disease  in  question.  On  page  12  of  his  paper,  after  having  de- 
scribed the  superficial  layei*s  of  the  pseudomembranous  deposits  as 
composed  largely  of  heaps  of  micrococci,  he  refers  to  the  middle  and 
deeper  layei's  containing  a  thick  network  of  fine  fibrin  threads.  His 
further  delineation  of  these  thread  forms  compels  the  impression 
that  he  was  describing  the  filaments  of  B.  necrophorns.  Unfortu- 
nately, in  spite  of  his  carefully  reported  clinical  and  postmortem 
findings,  Dammann's  work  on  calf  diphtheria  can  not  be  safely 
resorted  to  for  an  exact  description  of  the  eflFects  of  the  necrosis 
bacillus,  for  the  reason  that  in  all  his  cases  he  had  to  do,  beyond  ques- 
tion, with  a  complicating  septicemia,  the  result  of  a  virulent  micro- 
coccus infection. 

It  is  not  without  interest  to  note  that  in  1878  Feldmann  reported  a 
case  of  diphtheritis  in  a  calf,  described  symptoms  analogous  to  those 
in  the  Dammann  calves,  and  regarded  the  cases  identical.  His  bac- 
teriologic  examination  revealed  "  kugel-und  rosenkranzformige  bak- 
terien."  While  it  is  true  that  "  rozenkranzformig  "  is  used  in  bac- 
teriologic  parlance  to  denote  the  wavy  chains  of  streptococci,  still 
one  who  has  examined  the  diseased  tissues  in  necrotic  stomatitis  in 
calves  will  very  likely  be  disposed  to  translate  "  spherical  and  beaded 
bacteria  "  and  recall  how  often  the  beaded  necrosis  bacillus  resembles 
the  undulating  chains  of  streptococci.  .. 

Koch,  in  his  work  "  Zur  Untersuchungen  der  pathogenen  Organ- 
ismen,"  introduces  two  microphotographs  (Nos.  47  and  48)  as  "  sec- 
tions from  the  cornea  of  a  case  of  sheeppox  showing  the  border 
of  the  corneal  layer.  The  ulcerated  spot  is  surrounded  by  a  large 
nuclear  accumulation,  and  between  the  nuclei  there  is  diffused  a  thick 
felt  of  bent  bacilli,  slightly  curved,  sometimes  undulating.     At  many 

o  The  figures  refer  to  the  bibliography  at  the  end  of  this  article.  ^ 
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points  the  bacillary  masses  advance  in  front  of  the  nuclei  in  the  still 
intact  corneal  tissue,  as  on  No.  47.  It  is  on  that  account  also  prob- 
able that  the  ulceration  is  limited  by  the  immigration  of  the  bacilli. 
Here  and  there  the  bacilli  have  a  granulated  appearance — No.  48." 

In  1884  Loffler  published  the  results  of  his  now  monumental  work 
in  diphtheria.  In  this  connection  he  investigated  the  so-called  "  calf 
diphtheria  "  of  Danmiann.  On  the  edges  of  the  caseonecrotic  patches 
Loffler  discovered  great  bimdles  of  B,  necrophoinis  and  succeeded  in 
conclusively  proving  their  causativerelation  to  the  disease  in  question, 
on  which  account  he  speaks  of  it  as  the  bacillus  of  calf  diphtheria. 
In  his  report  Loffler,  having  noticed  the  above  statement  by  Koch, 
says: 

Tliey  [the  baciUi  depicted  by  Koch]  simulate  so  completely  in  structure,  size, 
and  arrangement  those  found  by  me  in  calf  diphtheria  that  one  may  be  inclined 
to  consider  them  identical. 

And  C.  O.  Jensen,  who  has,  with  Bang,  made  extensive  studios 
with  the  necrosis  bacillus,  says  of  these  same  Koch  bacilli : 

welche  so  grosse  Aehnlichkeit  mit  Nekrosebazlllen  darbieten  das  ihre  Identi- 
tRt  mit  dlesem  wohl-kelnen  Zwelfel  erleiden  kann. 

Loffler  in  his  report  refers  to  Danmiann's  success  in  transmitting 
the  disease  from  calves  to  lambs,  and  states,  furthermore,  that  there 
occurs  among  lambs  an  exceedingly  pernicious  diphtheria,  which, 
according  to  the  description,  bears  a  great  resemblance  to  that  of 
calves.  Querying  if  the  two  diseases  might  not  own  the  same  etio- 
logic  agent,  he  quotes  Koch's  above-mentioned  observation  to  show 
that  a  practically  identical  microorganism  does  grow  in  the  body  of 
the  sheep. 

That  he  did  not  assert  the  identity  of  the  two  microorganisms  is 
seen  by  his  next  paragraph : 

In  experiments  looking  to  the  transmission  of  syphilitic  products  to  rabbits 
I  learned  to  recognize  still  a  third  form  of  bacillus,  which  morphologically  was 
very  similar  to  that  of  calf  diphtheria. 

Then  follows  the  account  of  a  very  marked  caseonecrotic  process, 
followed  by  death,  induced  by  these  experiments,  in  which  the  patho- 
logic picture  and  bacteriologic  factor  presented  a  striking  likeness  to 
those  of  calf  diphtheria  inoculations. 

The  effect  of  this  lack  of  absolute  certainty  as  to  the  identity  of 
these  microbes  is  seen  in  the  synonymy.  In  1886  Fliigge  describes 
Bacillus  diphtheriw  vitulornm  as  the  bacillus  of  calf  diphtheria  and 
Bacillus  necrophorus  as  the  organism  responsible  for  the  caseous 
necrosis  produced  by  inoculating  bits  of  broad  condyloma  into  the 
anterior  chamber  of  the  eye  of  rabbits. 

In  1887  Bang  and  Schiitz  investigated  conjointly  a  severe  epidemic 
of  hog  cholera  in  Denmark  which  was  known  there  largely  as  swine 
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diphtheria.  Bang,  finding  that  he  could  kill  hogs  by  feeding  pure 
cultures  of  the  short,  ovoid,  and  motile  bacillus  discovered  by  him  in 
the  tissues  of  diseased  hogs,  attributed  also  to  this  bacillus  the  cheesy 
necrosis — so-called  diphtheritic  patches — ^which  appeared  to  be  such  a 
mariced  characteristics  of  this  disease.  On  the  other  hand,  Schiitz  *' 
found  in  the  caseous  inflammations  of  the  intestines  long  thread- 
shaped  bacilli  which  he  named  Bacillvs  filiformis.  IJe  considered 
the  deeply  penetrating  intestinal  necrosis,  which  he  named  diphthe- 
ritis  profunda,  analogous  to  the  tissue  alterations  induced  in  the 
iiiouth  by  the  calf  diphtheria  germ  and  expressed  the  supposition  that 
his  B,  filiformis  was  identical  with  that  microorganism  and  wa^  the 
cause  of  all  the  caseonecrotic  lesions  occurring  in  hog  cholera. 

In  1888,  Schiitz  refers  to  finding  similar  bacillary  forms  as  the 
cause  of  abscesses  frequently  occxirring  in  the  liver  of  cattle.  He 
performed  on  rabbits  inoculation  experiments  similar  to  those  under- 
taken by  LofBer,  and  with  like  results. 

In  1889,  Th.  Smith  ^^  reported  that— 

In  sections  of  ulcers  hog  cholera  bacilli  have  been  searched  for,  but  the  exami- 
nation of  a  large  number  of  ulcers  showed  that  no  positive  results  could  \ye 
obtained.  Different  ulcers  showed  different  bacteria,  sometimes  large  colonies 
of  micrococci,  sometimes  gi'oups  of  large  hacilli,  folloivirig  the  eoiirsc  of  the 
hloo4  vessels  in  the  embryonie  tissue  under  the  slough.  These  no  doubt  found 
their  way  in  from  the  superficial  slough  which  seemed  to  be  made  iq)  almost 
entirely  of  bacteria. 

The  italicized  portion  of  Smith's  statement  is  quoted  by  Jensen  in 
support  of  the  iatter's  assertion  that  Smith  had  seen  and  described  in 
the  intestinal  necroses  of  hog  cholera  bacillary  forms  that  were  identi- 
cal with  B.  necrophoriis. 

It  remained  for  Bang  to  establish  the  identity  of  Loffler's  two  bac- 
teria, Schiitz 's  B,  fliformis^  and  the  long  bacilli  of  Smith.  This  he 
did  as  the  result  of  a  series  of  observations  and  experiments  reported 
in  1890.  Moreover,  by  these  experiments  Bang  not  only  demonstrated 
the  wide  scope  of  its  pathogenic  influence,  as  including  calves  and 
adult  cattle,  horses,  and  hogs  among  the  domestic  animals  and 
kangaroos  among *wild  animals,  though  in  a  state  of  captivity,  but 
also  recognized  the  essential  feature  of  its  action  as  a  local  cheesy 
necrosis  frequently  followed  by  embolic  necroses.  He  therefore  gave 
it  the  name  of  Nekrosebazillus,  or  necrosis  bacillus,  which  idea, 
however,  had  been  already  adopted  in  Fliigge's  appellation  of  B, 
tiecrophomis. 

Acting  upon  Schutz's  hypothesis  above  mentioned,  Bang  ^^  inocu- 
lated mice  and  rabbits  with  material  from  necrotic  foci  in  the  intes- 
tines of  hogs  affected  with  hog  cholera  and  obtained  the  same  lesions 
at  the  inoculation  point  and  in  the  internal  cw'gans  as  those  observed 
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and  discovered  by  Loffler  in  his  calf  diphtheria  experiments.  Thus 
was  verified  the  suggestion  oflFered  by  Schiitz  in  1887. 

In  1891  Schmorl  reported  a  most  fatal  enzootic  occurring  the 
previous  year  among  his  laboratory  rabbits.  From  the  caseonecrotic 
lesions  of  those  dying  he  isolated  a  thread  bacterium  which,  mor- 
phologically and  biologically,  he  quite  thoroughly  studied.  Although 
he  named  it  .(believing  that  he  recognized  branching)  Streftothvix 
cwiicndij  it  has  been  identified  with  B.  necrophorus. 

Through  the  observations  of  McFadyean,  Kitt,  Olt,  Jensen,  Johne 
and  Schlegel,  Home,  and  others,  the  list  of  animals  susceptible  to 
the  morbid  influence  of  the  necrosis  bacillus  has  been  enlarged  until 
it  includes  aves  as  well  as  mammalia ;  not  only  domestic  animals,  but 
also  wild  animals,  both  free  and  in  captivity. 

For  the  determination  of  the  morphologic  and  biologic  characters 
of  the  bacillus  of  necrosis  attention  is  called  chiefly  to  Bang,^ 
Schmorl,^^  and  Ernst.^'^ 

OCCURRENCE   IN    NATURE. 

There  is  hardly  room  to  doubt  that  B,  necrophorus  is  a  normal 
inhabitant  of  the  healthy  intestine  of  at  least  one  species  of  our 
domestic  animals — ^hogs — and  possibly  of  the  cow  and  horse.  It  is 
also  found  in  the  manure,  and  therefore  in  soil  contaminated  with 
the  latter.  Bang's  discovery  of  the  association  of  the  organism  with 
the  necrotic  processes  in  the  intestine  in  hog  cholera,  and  also  as 
cause  of  an  intestinal  diphtheritis  in  calves  secondary  to  an  intestinal 
catarrh,  seemed  to  require  the  intestine  as  the  normal  habitat  of  B. 
necrophorus.  Could  this  be  demonstrated  we  should  then  have  an 
explanation  of  the  remarkably  ubiquitous  character  of  the  organism 
as  exhibited  in  the  wide  diversity  of  diseases  caused  by  it.  In  this 
manner  could  be  explained  its  relation  not  only  to  the  necrotic  inflam- 
mations occurring  in  the  vagina  and  uterus,  but  also  to  all  the 
external  necrotic  processes.  This  Bang  succeeded  in  doing.  He  twice 
made  inoculations  of  the  intestinal  contents  of  healthy  hogs  with  the 
result  of  demonstrating  the  presence  of  B.  necrophorus.  An  analo- 
gous investigation  by  him  of  the  intestinal  canal  of  a  cow  was  not  so 
successful. 

MORPHOLOGY. 

B,  necropho'Tus  is  essentially  a  pleomorphic  organism.  It  varies, 
according  to  nutrient  soil  and  age  of  culture,  from  coccoid  forms  to 
filaments  over  100  //  in  length  and  from  0.75  )w  to  1.5  //  in  width.  The 
longer  forms  appear  as  slender,  undulating,  beaded  filaments.  Gen- 
erally, in  the  tissues  these  threads  are  matted  together  into  an  intri- 
tjate  network,  like  a  mass  of  hair  or  even  more  compact  felt.    The 
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same  appearance  may  be  found  in  colonies.  Frequently  the  fila- 
mentous forms  present  one  wide  or  clubbed  extremity,  with  the  other 
extremity  tapering.  On  the  other  hand,  the  older  cultures — either 
animal  tissues  or  artificial  media — exhibit  almost  exclusively  bacillary 
forms  of  various  lengths,  some  so  short  as  to  be  easily  mistaken  for 
cocci.  Involution  forms  may  be  present  in  any  culture,  but  certain 
media,  notably  that  composed  of  a  mixture  of  agar,  gelatin,  bouillon, 
peptone,  and  salt  are  particularly  favorable  to  their  development. 

MOTILITY. 

Motion  has  not  been  observed  in  our  experiments;  in  fact,  it  has 
been  reported  by  Schmorl  only.  He  examined  the  pleural  exudate 
in  hanging  drop. 

In  this  laboratory  the  examination  for  motility  was  made  with 
fresh  cultures  and  with  tissue  from  animals  within  one  hour  after 
death,  both  by  means  of  hanging  drop  and  by  the  application  of 
flagella  stains.  In  no  case  was  it  possible  to  claim  motion  for  these 
bacilli. 

STAINING. 

The  necrosis  bacillus  stains  readily  with  the  ordinary  anilin  dyes, 
Loffler's  methylene  blue,  and  Ziehl's  carbol  fuchsin,  producing  par- 
ticularly good  effects.  Alkaline  toluidin  blue  (1  per  cent  solution), 
while  not  giving  the  brilliant  effects  of  fuchsin,  makes  perhaps  the 
best  reagent  for  routine  use.  The  slide,  or  cover  slip,  dipped  in  the 
stain,  immediately  washed  in  water  and  mounted,  is  a  very  rapid 
and  satisfactory  method  of  bringing  out  the  beaded  appearance  of 
the  organism.     It  does  not  take  Gram's  stain. 

In  the  study  of  fresh  tissue  smears,  it  is  usually  sufficient  to  make  a 
film  on  a  slide  with  a  teased  particle  of  the  suspected  tissue,  and  after 
the  usual  preliminaries  stain  with  one  of  the  ordinary  dyes  men- 
tioned, preferably  methylene  blue  or  toluidin  blue.  Whenever  it 
was  desired  to  employ  differential  staining,  we  found  the  following 
procedure  to  answer  all  requirements :  The  stains  are  kept  ready  for 
use  in  wide-mouthed  bottles.  Prepare  the  film  on  the  slide  in  the 
usual  manner,  fix  in  the  flame,  dip  from  two  to  five  seconds  in  a  1  per 
cent  alkaline  toluidin  blue,  wash  thoroughly  in  water,  counterstain  in 
a  0.2  per  cent  Neisser's  Vesuvian  brown,  finally  wash  in  water,  dry, 
and  then  mount  in  balsam. 

Mention  has  been  made  of  the  beaded  appearance  of  B,  necrophorus 
in  stained  preparations.  This  is  noticeable  equally  in  tissue  smears 
or  sections  and  in  films  from  cultures.  The  longer  rods  and  threads 
particularly  exhibit  this  characteristic     It  is  due  to  the  occurrence 
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in  the  filaments  of  unstained  spaces  which  were  at  first  thought  to 
be  spores.  Spore-staining  methods,  however,  do  not  alter  them. 
Careful  study  of  this  peculiarity  iceveals  several  phases  of  it.  Some- 
times a  thread  will  be  most  regularly  marked  off  into  alternate  sec- 
tions of  stained  and  unstained  material;  again,  decided  irregularity 
characterizes  the  arrangement — ^long  vacuole-like  inclusions  alter- 
nating with  shorter  stained  squares  or  bacillus-like  spaces  of  stained 
material  may  alternate  with  shorter  colorless  portions;  again,  the 
vacuoles  may  appear  like  a  chain  of  colorless  rods  lying  on  a  ribbon 
of  blue  or  whatever  color  may  be  used  for  the  stain.  Sometimes  the 
stained  material  is  so  little  in  quantity  that  the  thread  seems  like 
a  string  of  spores,  oval  or  rod  shaped,  with  thin,  deeply  stained  par- 
titions between  them.  On  the  other  hand,  the  filament  presents 
itself  as  an  unstained  tube  with  a  regular  succession  of  deeply  stained 
coccus-like  granules  much  resembling  streptococci,  or  these  granules 
may  be  alternately  arranged  along  the  sides  of  the  tube. 

BIOLOGY. 

Cultivation  of  B.  necrophorus  is  not  easy.  It  is  an  absolute 
anaerobe.  Investigators  differ  concerning  its  requirements  as  to  tem- 
perature. Nocard  and  Leclainche  give  30°  to  40°  C.  as  the  limits  of 
growth,  with  the  optimimi  at  37°  C. ;  Jensen  adopts  the  same  extremes, 
but  places  the  optimimi  at  34°  C. ;  whereas,  according  to  Ernst, 
development  occurs  only  between  36°  and  40°  C,  and  the  optimum  is 
39°  C.  Our  own  investigations  have  shown  that  30°  to  40°  C.  repre- 
sent the  extremes  of  temperature  at  which  the  ordinary  work  of  the 
laboratory  may  be  satisfactorily  carried  on ;  nevertheless,  we  have  on 
different  occasions  been  able  at  28°  C.  to  grow  in  agar-bouillon  shakes 
typical  colonies,  which  responded  to  the  usual  tests  of  morphology, 
odor,  and  pathogenesis.     With  us  the  optimimi  was  35°  C. 

The  usual  culture  media  of  the  laboratory  are  either  unsatisfactory 
for  the  development  of  the  necrosis  bacillus  or  altogether  inimical 
to  it.  Agar-agar  was  often  employed  with  only  passable  results,  but 
more  satisfaction  was  obtained  from  the  following  combinations: 
Agar-bouillon  (A-B),  agar-gelatin  (A-G),  serum-agar  (S-A),  se- 
rum-agar-gelatin  (S-A-G),  and  two  suggested  by  Ernst — 1.5  per 
cent  agar  in  a  peptone-salt-bouillon  (A-B-P-S)  and  0.7  per  cent 
agar  and  7  per  cent  gelatin  in  bouillon  with  5  per  cent  peptone  and 
2.5  per  cent  salt  ( A-G-B-P-S) .  The  first  four  mixtures  were  usually 
prepared  in  the  proportions  of  equal  parts,  although  other  propor- 
tions were  adopted  for  the  purpose  of  varying  the  consistency  of  the 
medium.  Fluid  blood  serum,  milk,  rabbit  bouillon,  and  Martin's 
bouillon  were  also  employed. 
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PLATE  CULTUBES. 

BouUlon-agar. — Great  difficulty  was  experienced  in  getting  the 
organism  to  develop  colonies  in  Petri  dishes.  Numerous  attempts 
were  made  by  displacing  air  with  hydrogen  in  a  hydrogen  jar,  and 
by  the  formation  of  a  vacuum  by  withdrawing  the  air  under  a  bell 
jar  by  means  of  a  vacuum  pump,  but  success  was  not  attained  in 
any  instance.  Recently  it  was  endeavored  to  grow  the  organism  in 
Petri  dishes  placed  in  a  closed  jar  containing  a  solution  of  pyrogallic 
acid  rendered  alkaline  by  sodium  hydrate.  This  method,  which  per- 
mitted the  presence  of  only  the  inert  nitrogen  gas,  finally  resulted  in 
characteristic  colonies  occurring  throughout  the  medium  with  the 
formation  of  numerous  gas  bubbles.  Several  of  these  colonies  in  the 
dish  of  the  second  dilution  grew  so  close  to  the  surface  that  some  fila- 
ments extended  to  the  upper  stratimi  and  could  be  removed  by  means 
of  a  platinum  needle.  In  about  forty-eight  hours  after  exposing  the 
plates  to  this  method,  small,  pinhead-sized,  dirty- white,  opaque,  roimd 
colonies,  possessing  no  distinctive  features,  were  visible  to  the  unaided 
eye  below  the  surface.  Many  small  round  or  oval  gas  bubbles  could 
also  be  observed.  By  means  of  a  small  magnifying  glass  these  colo- 
nies were  seen  to  possess  a  yellowish-brown  center  surrounded  by  a 
thin,  light,  almost  translucent  border,  which,  under  the  microscope, 
appeared  floccose.  After  three  days  the  colony  presented  to  the 
naked  eye  a  woolly  appearance,  and  the  microscope  now  revealed  the 
central  structure  as  a  felted  maze  of  threads  and  the  floccose  character 
of  the  border  as  long,  wavy  filaments. 

SHAKE   CULTURES. 

A  gar 'bouillon. — In  eighteen  to  twenty-four  hours  after  inoculating 
a  tube  either  from  necrosed  tissue  or  from  a  colony  in  another  tube, 
or  with  a  loopful  from  the  depths  of  a  pure  Martin's  bouillon  culture, 
the  tube  is  studded  with  small  oval  gas  bubbles.  At  this  time,  also, 
rarely  with  the  A-B  medium,  frequently  with  the  softer  forms,  as 
S-A-G,  A-G  (2:1),  A-B-P-S,  and  A-G-B-P-S,  the  column  of  cul- 
ture medium  will  be  transversely  ruptured  in  one,  two,  or  more  places 
by  the  pressure  of  the  gas.  In  forty-eight  hours  these  sections  will 
often  be  separated  2  to  5  mm.  and  even  more  from  each  other.  We 
have  sometimes  seen  this  gas  formation  go  on  for  the  next  two  days 
energetically  enough  to  raise  the  upper  portion  of  the  mediimi  2  cm. 
The  dilution  from  the  above-described  tube — tube  2 — would  often 
follow  tube  1  quite  closely  in  the  quantity  of  gas  bubbles  formed, 
though  not  in  the  breaking  up  of  the  medium.  Tubes  3  and  4  would 
usually  show  a  great  diminution  in  the  quantity  of  gas  bubbles  and  no 
breaking  up  of  the  medium. 
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In  the  development  of  the  growth  our  experience  tallied  quite 
closely  in  a  few  notable  points  with  that  of  Ernst.  For  instance, 
shakes  sown  with  necrosed  material  would  often  show,  after  thirty- 
six  to  forty-eight  hours,  a  fine  grayish- white  mist  of  cloudiness  at  the 
lower  portion  of  the  tube.  In  our  experience,  even  with  slight  mag- 
nification, it  was  possible  to  detect  no  particular  structure.  A  film 
made  from  this  portion  of  the  culture  medium  would  always  show 
beaded  forms.  Again,  when  the  medium  used  was  jelly-like  in  con- 
sistency, the  unabsorbed  gas,  instead  of  remaining  as  bubbles  at  the 
point  formed,  would  gradually  float  upward  toward  the  surface.  The 
original  seats  of  these  bubbles  and  the  pathways  along  which  they  had 
risen  would  be  coated  with  a  fine  bacterial  growth.  Thus  would  be 
formed  numerous  filmy  ribbons,  extending  from  near  the  surface 
down  into  the  depths  of  the  tube,  where  they  would  be  anchored  by  a 
crescent-shaped  body.  The  time  and  rate  of  growth  and  appearance 
of  colonies  in  the  tube  are  sufficiently  described  in  the  above  descrip- 
tion of  plates. 

STAB   CULTURES. 

Agar-agar. — Near  the  close  of  the  second  day  a  few  grayish-white 
colonies  make  their  appearance  at  the  bottom  of  the  needle  track. 
Gradually  these  increase  from  below  upward  to  within  1-1.6  cm.  of 
the  top  of  the  stab  canal.  Thus  is  formed  a  thin,  narrow,  opaque, 
yellowish  or  grayish-white  line  of  growth  surrounded  by  a  thin  whit- 
ish cloud,  which  on  slight  magnification  is  seen  to  be  composed  of 
minute  wavy  threads. 

Semm-agar, — Time  and  height  of  bacterial  growth  and  gas  forma- 
tion are  like  the  preceding.  At  times  the  needle  track  is  the  center  of 
a  whitish  film  or  merely  a  thin  line  of  cloudiness  of  the  medium; 
again,  the  growth  may  be  denser,  similar  to  that  described  for  agar- 
agar.  The  serum  is  never  liquefied,  although  in  very  old  cultures  it 
will  be  natural  that  the  zone  of  cloudiness  referred  to  will  have 
spread  nearly  to  the  walls  of  the  tube. 

CULTURES  IN   FLUID   MEDIA. 

Bouillon, — The  organism  can  be  grown  in  ordinary  peptonized  beef 
broth,  rabbit  bouillon,  and  in  Martin's  broth,  the  maximum  develop- 
ment occurring  at  the  temperature  of  35°  C.  in  a  hydrogen  jar.  The 
bouillon  becomes  turbid  with  the  formation  of  some  gas,  which  is 
noticeable  by  the  surface  bubbles.  Later  the  bacillary  masses  sink  to 
the  bottom  in  the  form  of  whitish,  viscid  flakes,  causing  the  fluid  to 
become  clearer.  The  cultures  have  a  peculiar  odor,  very  character- 
istic, which  will  be  referred  to  later.  There  is  no  film  formation,  but 
a  tendency  to  develop  a  ring  around  the  border  of  the  medium  has 
been  observed.  ^  I 
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ACnON  OF  GERMICIDES. 

In  determining  the  germicidal  power  of  disinfectants  a  measured 
volmne  of  a  forty-eight  hour  bouillon  culture  of  the  necrosis  bacillus 
was  intimately  mixed  with  an  equal  volimie  of  the  disinfecting  solu- 
tion, thereby  reducing  the  strength  of  the  germicide  to  one-half. 
Three  platinum-wire  loopfuls  were  then  transferred  to  fresh  rabbit 
bouillon  tubes  after  varying  periods  of  exposure.  After  an  exposure 
of  one  minute  in  a  2  per  cent  solution  of  carbolic  acid  the  bouillon 
tubes  showed  growth,  but  in  the  tube  representing  a  two-minute 
exposure  no  development  occurred.  With  bichloride  of  mercury  an 
exposure  of  9  minutes  to  a  ytjW  solution  prevented  growth.  For- 
malin in  the  strength  of  2 J  per  cent  solution  (1  per  cent  formalde- 
hyde) killed  the  organism  in  thirteen  minutes. 

CHEMICAL.   ACTIVITIES. 
PIGMENT  PBODUCnON. 

Chromogenesis  is  wanting. 

ODOB  PBODUCnON. 

All  cultures  develop  a  substance  or  substances  which  emit  an  odor 
well  described  by  Ernst  as  between  the  odor  of  cheese  and  that  of  glue. 
The  stench  is  so  characteristic  that  the  presence  of  the  bacillus  is  rec- 
ognized at  once  in  the  tissues  of  either  natural  or  experimental  infec- 
tion as  well  as  in  cultures  on  artificial  media. 

PRODUCTION    OF    SUBSTANCES    THAT    LIQUEFY. 

Gelatin  is  not  liquefied.  The  growth  of  the  bacillus  is  likewise 
without  effect  on  blood  serum. 

INDOL   FORMATION. 

Indol  is  formed  and  may  be  demonstrated  in  three-day-old  cultures 
made  in  Martin's  bouillon. 

PBODUCnON    OF    CUBDLINO   FERMENTS. 

MUk  is  not  coagulated  nor  is  acid  produced.  Fluid  serum  is 
coagulated. 

PRODUCTION    OF   TOXINS. 

That  the  necrosis  bacillus  produces  a  toxin  is  evidenced,  not  by  the 
isolation  of  the  same  from  artificial  cultures,  but  by  (1)  the  character 
of  death  in  the  disease,  (2)  the  quality  of  thfe  rigor  mortis,  and  (3) 
the  study  of  the  pathologic  histology.  ^  ^ 
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The  toxic  character  of  death  is  not  particularly  noticed  in  animals 
suffering  from  stomatitis  when  inappetency  and  inability  to  take 
nourishment  have  produced  an  enfeebled  condition.  Nor,  again,  is  it 
noticeable  in  those  animals  which  die  with  embolic  foci  in  liver  or 
lungs,  the  symptoms  arising  from  the  diseased  organs  often  masking 
the  signs  of  intoxication.  However,  rabbits  inoculated  subcutaneously 
in  the  back  will  persist,  without  any  other  sign  of  the  disease  except 
the  abscess,  for  about  five  or  six  days.  Suddenly,  on  the  sixth  or 
seventh  day,  without  any  premonitory  signs,  the  rabbit  will  be  thrown 
into  convulsions,  coming  out  of  one  to  lie  with  its  head  turned  side- 
ways and  buried  in  the  bottdm  of  the  cage  until  another  attack,  dying 
usually  in  a  few  hours  after  the  first  convulsion.  Quite  often  in  these 
cases  the  local  lesions  will  not  be  suflScient  to  produce  death  directly, 
not  being  very  extensive  and  not  involving  any  important  organ. 
Such  a  course  as  this  points  unmistakably  to  a  toxinemia  which  has 
attacked  the  nervous  system. 

The  limits  of  this  article  do  not  permit  a  discussion  of  the  factors 
entering  into  the  production  of  cadaveric  rigidity.  For  our  present 
purpose  it  is  sufficient  to  call  attention  to  the  fact  that  the  intensity 
and  long  duration  of  the  rigor  mortis  observed  in  the  experiment  ani- 
mals and  described  later  in  this  paper  comports  perfectly  with  the 
well-known  fact  that  the  presence  of  toxins  in  the  blood  promotes 
muscular  rigidity. 

It  may  be  stated  with  positiveness  that  B.  necrophorvs  does  not 
enter  an  unimpaired  tissue.  Most,  if  not  all,  of  its  infections  with 
which  we  are  acquainted  require  for  their  inception  a  break  in  the 
continuity  either  of  mucous  membrane  or  skin.  A  histologic  study 
of  an  affected  area,  elsewhere  examined  in  greater  detail,  reveals  a 
center  of  completely  destroyed  tissue  marked  by  an  entire  absence 
of  the  specific  bacteria  in  question.  The  boundary  of  this  dead  area 
is  formed  by  great  bundles  of  filaments  of  B,  necrophorus^  large  num- 
bers of  leucocytes,  and  a  fair  sprinkling  of  tissue  cells  whose  nuclei 
still  respond  to  stains.  The  immediately  adjoining  border  of  sur- 
rounding healthy  tissue  is  seen  when  carefully  examined  to  possess 
numerous  cells  whose  protoplasm  has  been  more  or  less  destroyed,  and 
in  among  these  dying  cells  a  few  scattered  filaments  have  advanced 
like  skirmishing  parties  before  the  main  army.  It  is  a  true  picture 
of  a  bacillary  invasion  of  tissue  begun  by  means  of  the  noxious  effects 
of  a  soluble  toxin. 

Thus  far  all  attempts  to  recover  the  toxic  substance  either  from 
cultures  or  the  bacilli  themselves  have  failed.  From  this,  Jensen, 
whose  assistant,  L.  Bahr,  has  made  the  only  experiments  thus  far 
recorded,  assumes  that  either  the  necrosis  bacillus  forms  these  sub- 
stances only  in  the  living  animal  or  they  are  of  such  volatile  charac- 
ter that  they  are  destroyed  as  quickly  as  they  are  formed.^  , 
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IMMUNITY. 

The  literature  on  B.  necrophorus  has  contained  no  word  on  acquired 
immunity  until  the  article  by  C.  O.  Jensen  referred  to  above.  This 
'eminent  investigator  and  early  worker  with  the  necrosis  bacillus 
states  that  his  assistant,  Bahr,  has  demonstrated  by  experiments  not 
yet  published  that  intravenous  injections  of  cultures  of  B.  necropho- 
rus carefully  given  to  goats  protect  them  from  quite  large  quan- 
tities of  the  same  given  subcutaneously,  Jensen'  further  states  that 
Bahr  has  produced  in  the  same  manner  an  immunity  in  guinea  pigs 
from  intraperitoneal  injections.  In  view  of  the  fact  that  most  inves- 
tigators pronounce  the  guinea  pig  almost  if  not  absolutely  immune, 
the  statement  needs  further  elucidation.  On  the  contrary,  while  we 
are  not  willing  yet  to  build  any  hypothesis  upon  it,  we  find  that  our 
reinoculation  experiments  have  given  us  the  impression  that  suscep- 
tibility is  increased  thereby  rather  than  diminished. 

PATHOGBNIO  OHABAOTEBISTIOS. 

Under  this  head  we  may  view  the  disease-producing  power  of 
B.  necrophorus  in  four  directions.  We  may  consider,  first,  the  char- 
acter of  its  pathogenic  action — in  other  words,  its  general  pathology ; 
secondly,  the  animals  susceptible  to  its  morbific  influence — its  com- 
parative pathology;  thirdly,  its  special  pathology,  or  the  different 
tissues  of  the  animal  body  which  may  be  affected  by  its  destructive 
properties;  and,  fourthly,  its  experimental  pathology,  which  ex- 
hibits those  peculiar  results,  after  inoculation  in  laboratory  animals, 
•  which  form  as  definite  and  certain  ground  of  diagnosis  as  inocula- 
tion of  culture  media  or  microscopic  examination. 

OENEEAL   PATHOLOGY. 

This  may  be  broadly  stated  as  a  coagulation  necrosis  with  subse- 
quent caseation,  characterized  by  a  most  malignant  tendency  to  in- 
volve the  whole  organism.  This  is  manifested  in  three  ways — ^by 
a  progressive  advance  into  the  surrounding  (especially  the  deeper) 
tissues,  by  ap  invasion  of  distant  parts  of  the  body  by  embolic  metas- 
tasis, and,  finally,  by  general  intoxication. 

PATHOLOGIC   ANATOMY. 

The  local  lesion,  primary  or  secondary,  may  be  described  as  a 
sharply  circumscribed  patch  of  yellowish  or  dull  brown,  sometimes 
greenish-white,  homogeneous,  structureless,  dry,  crumbly  tissue  de- 
bris of  soft,  cheesy  consistency,  resembling  compressed  yeast,  and 
manifesting  a  characteristic  stench  that  might  be  described  as  a  com- 
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pound  of  the  odors  of  old  cheese  and  glue.    The  line  of  demarcation  ' 
between  the  living  tissue  and  the  dead  mass  is  a  narrow  hyperemia 
zone. 

PATHOLOGIC    HISTOLOGY.  \ 

Microscopic  examination  of  the  process  in  its  various  manifesta- 
tions reveals  always  the  same  picture.  It  is  composed  of  three  zones. 
The  central  zone  or  area  of  necrosis  contains  the  structureless  re-  [ 

mains  of  nuclear  and  tissue  degeneration  which  show  no  staining 
reaction.  The  periphery  of  the  necrotic  area,  as  brought  out  by 
stains,  reveals  a  salient  border  made  up  of  bundled  bacillary  fila- 
ments mingled  with  round  cells  and  leucocytes,  whereas  the  central 
zone  contains  few  or  no  bacilli.     Between  the  border  and  the  living  i 

tissue  is  a  narrow,  poorly  stained  ribbon  of  necrotic  tissue  showing  ; 

but  few  bacilli. 

PATHOLOGIC   PHYSIOLOGY. 

Necrobacillosis  is  always  an  inoculation  disease — ^that  is  to  say, 
the  necrosis  bacillus  requires  for  its  entrance  into  the  body  an  im- 
paired tissue ;  for  the  skin  necrosis,  any  of  the  many  likely  breaks  in 
the  cutaneous  surface,  pressure  of  harness,  burns,  sores  of  any  kind ; 
for  the  hoof  necrosis,  tread,  punctured  wounds,  suppurating  corns,  I 

etc.;  for  necrotic  stomatitis,  eruption  or  shedding  of  teeth,  penetra- 
tion of  the  ^mucous  membrane  by  a  sharp-pointed  particle  of  food;  I 
for  necrosis  of  the  genital  tract,  even  the  slight  abrasions  of  the 
mucous  membrane  common  in  normal,  easy  labor,  may  become  the 
means  of  infection.  At  the  point  of  entrance  the  system  recognizes 
the  presence  and  multiplication  of  the  bacilli  by  a  reaction  marked 
by  congestion  and  reddening,  followed  by  an  exudation  rich  in 
albuminoids  or  fibrin-forming  substances,  and  a  defensive  immigra- 
tion of  leucocytes. 

The  metabolic  products  of  the  bacilli  are  exceedingly  poisonous, 
killing  everything  with  which  they  come  in  contact.  Hence  the 
first  effect  of  the  organism  is  a  necrosis,  or  death,  of  the  superficial 
layer  of  tissue  cells  and  leucocytes  at  the  seat  of  invasion.  The  cells 
either  suffer  fragmentation  of  their  nuclei  or  become  transformed 
into  irregular  flaky  masses — the  so-called  hyaline  masses.  This 
constitutes  superficial  erosion  of  the  tissue.  The  process  never  stops 
here,  though  we  may  often  recognize  this  stage  in  numerous  recent  ^ 

foci  of  necrosis  in  a  rapidly  spreading  form  of  the  disease. 

The  second  alteration  is  the  production  of  false  membrane  by  a 
combination  of  coincident  changes.  On  the  one  hand,  the  necrosed 
tissue  elements,  having  lost  their  nuclei  and  finer  structure,  are  de- 
prived of  their  normal  granulation  and  striation  and  take  on  a  scaly 
appearance,  being  converted  into  hyaline  substance;    on  the  other 
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hand,  the  albuminous  exudate  in  which  these  dead  cells  are  bathed 
precipitates  fibrin  or  coagulates  into  fine  threads.  This  is  known 
as  coagulation  necrosis.  There  is  thus  formed  a  false  membrane, 
the  result  of  coagulation  necrosis  of  the  inflammatory  exudate  and 
the  entanglement  in  its  meshes  of  the  hyaline  degenerated  tissue  cells 
and  leucocytes.  This  gives  a  grayish  compact  mass,  more  or  less 
adherent  to  the  underlying  tissue  which,  by  failure  of  the  dead  cells 
to  be  thrown  off,  may  be  built  up  an  eighth  of  an  inch  or  so. 

The  third  alteration  connected  with  this  process  is  due  to  an  inva- 
sion of  the  deeper  tissues.  The  bacilli  are  always  found  on  the  border 
line  between  the  living  and  dead  tissue.  Here,  in  great  bundles  of 
beaded  filaments,  they  may  be  seen  attacking  the  healthy  tissue, 
which  in  turn  has  erected  against  the  attack  a  wall  of  leucocytes, 
while  masses  of  micrococci,  tangles  of  streptococci,  and  clumps  of 
bacteria  are  lodged  in  the  superficial  layers.  Thus  the  process  is 
carried  down  into  the  deeper  tissues,  forming  ulcers  and  fistulous 
tracts  of  varying  depth.  By  the  coagulation  necrosis  occurring  in 
the  region  of  the  blood  vessels  they  become  obstructed  by  pressure 
or  sometimes  by  thrombosis,  and  thus  the  dead  tissue  becomes  avas- 
cular, and  the  necrotic  mass  undergoes  pulverization  into  finer  and 
minuter  particles  until  it  is  a  dry,  crumbly,  yellowish  mass  of  tissue 
detritus  resembling  cheese. 

COMPARATIVE   PATHOLOGY. 

A  brief  survey  of  this  field  forms  an  interesting  portion  of  the  study 
of  B.  necropkorus  and  should  prove  convenient  for  reference.  Exten- 
sive as  are  the  present  known  boundaries  of  this  field,  there  can  be 
no  question  as  to  further  clinical  observation  including  additional 
forms  within  the  range  of  the  pathogenesis  of  this  bacillus.  In  fact, 
since  this  statement  was  first  penned  there  have  come  to  our  hand  two 
additional  species — one  a  European  kite,  or  glede  {Milvtis  ictinus), 
brought  to  this  laboratory  for  necropsy ;  the  other  the  common  guinea 
pig,  two  animals  being  sent  alive  to  us  from  the  National  Zoological 
Park.  The  necropsy  of  the  kite  revealed  the  lesions  of  avian  diph- 
theria and  the  necrosis  bacillus  in  great  abundance.  The  two  guinea 
pigs  were  suffering  with  submaxillary  abscess,  identical  in  origin. 
The  pus  from  each  abscess  contained  masses  of  beaded  filaments  in 
association  with  a  micrococcus.  The  filaments  isolated  from  each 
species  responded  fully  to  all  the  required  tests.  The  animals 
affected  under  natural  conditions  are,  as  thus  far  reported,  cattle, 
sheep,  goats,  antelope,  reindeer,  red  deer,  roe  deer,  horses,  asses,  hogs, 
kangaroos,  rabbits,  dogs,  chickens,  kite,  and  guinea  pigs.  Experi- 
mental work  has  added  to  the  foregoing  list  mice  and  pigeons. 


Digitized  by 


Google 


90  BUBEAU   OP   ANIMAL   IWDUSTBY ^21st   BBPOBT. 

SPECIAL  PATHOLOGY. 

Lodgment  in  the  tissues  of  the  body  of  a  susceptible  animal  is  all 
B.  necrophorus  requires.  Once  this  is  secured  where  it  may  develop 
and  throw  out  its  deadly,  volatile  toxin,  all  tissues  with  which  it 
comes  in  contact  become  alike  a  prey  to  its  necrosing  action.  In  spite 
of  numerous  overlappings  we  shall  be  able  to  consider  this  subject  in 
the  following  order:  Necroses  of  the  skin,  muscle,  hoof,  cartilage, 
bone,  mucous  membranes  (mouth  and  upper  air  passages,  digestive 
tract,  genital  tract),  navel,  and  viscera. 

NECBOBACILLOSIS   OF  THE    SKIN. 

The  inflammatory  diseases  of  the  skin  may  for  our  purposes  be 
classified  as.  (1)  erythema,  or  shnple  redness  of  the  skin;  (2)  the 
eczemas,  which  may  be  arranged  in  five  stages — {a)  the  erythema- 
tous, (6)  papular,  {c)  vesicular,  {d)  pustular,  (e)  squamous,  this  last 
often  passing  into  a  chronic  state  and  giving  rise  sometimes  to  the 
verrucous,  or  warty,  variety;    (3)  necrotic  or  gangrenous  dermatitis. 

Necrotic  dermatitis. — Necrotic  inflammation  of  the  skin,  dermatitis 
gangraenosa,  Haut-brand,  or  Haut-nekrose  of  the  Germans,  are  the 
titles  of  a  group  of  destructive  inflammations  of  the  skin  arising 
from  various  causes,  such  as  burning,  freezing,  slight  cauterization, 
trauma,  blows,  pressure  of  harness,  etc.,  decubital  disease  processes  in 
the  skin  during  general  infections,  embolism,  thrombosis,  as  also  from 
specific  infections  of  the  skin.  Under  this  last  etiologic  factor  occur 
those  lesions  of  the  skin  caused  by  the  presence  of  B.  necrophorm, 

Frohner"  observed  an  enzootic  of  this  disease  on  a  large  horse 
farm  in  Berlin.  The  affection  took  the  form  of  multiple  necrosis  of 
the  skin,  the  portions  implicated  being  those  spots  exposed  to  irri- 
tation by  the  harness,  especially  the  shoulder  and  sacral  regions,  the 
cheeks,  and  the  corners  of  the  mouth.  The  infection  was  of  a  quite 
malignant  character,  showing  a  tendency,  in  spite  of  the  ordinary 
antiseptics,  to  spread  and  involve  the  deeper  tissues.  The  necrotic 
lesions  were  characterized  by  the  presence  of  a  grayish-yellow,  greasy, 
foul^smelling  secretion.  In  one  case  the  affection  began  at  the  left  cor- 
ner of  the  mouth  following  injury  by  the  pressure  of  the  head  harness. 
In  spite  of  the  application  of  formalin,  the  necrosis  spread  until  the 
entire  left  side  of  the  head  was  swollen,  with  new  foci  of  necrosis 
making  their  appearance.  Energetic  disinfection  with  creolin  water 
and  application  of  tincture  of  iodine  was  always  the  treatment  that 
succeeded  after  the  milder  applications  failed.  Frohner  considers 
B,  necrophorus  to  have  been  the  infectious  agent,  operating  seconda- 
rily at  the  sites  of  pressure  irritation. 

W.  R.  Davis  ®  recognized  the  connection  between  very  low  tempera- 
tures and  the  development  of  gangrenous  dermatitis,  admitting  the 

uigitizea  Dy  ^^jvj\_/v  iv 


BACILLUS  NECBOPHOEUS  AND  ITS  ECONOMIC  IMPOETANOE.         91 

possibility  of  the  tissues  that  have  been  damaged  by  the  effect  of  cold 
being  invaded  by  the  "  ever-present  bacillus  of  necrosis."  The  cases 
cited  by  him,  with  one  death,  were  affected  by  working  in  irritating 
mud  and  then  at  night  having  the  hose  turned  on  the  legs  and  allowed 
to  dry  in  a  cold,  drafty  stable.  As  indicative  of  infection,  he  em- 
phasizes the  intensity  of  the  inflammatory  process,  the  rapidity  with 
which  the  changes  were  produced,  and  the  general  symptoms — 
inappetence,  rapid  and  feeble  pulse,  shivering,  high  temperature, 
great  depression  and  weakness,  suggesting  intoxication.  Cases  re- 
ported by  this  author  ^  in  1897  have  a  close  resemblance  to  those  in 
his  later  report,  all  being  included  in  the  form  of  dermatitis  described 
in  the  next  paragraph. 

Necrotic  scratches. — Scratches  in  the  horse  is  essentially  a  derma- 
titis, or  inflammation  of  the  skin,  of  that  region  of  the  foot  known  as 
the  fold  of  the  pastern.  The  affection  is  also  popularly  spoken  of 
as  grease,  greasy  heels,  etc.  Four  varieties  of  scratches  may  be  de- 
scribed, as  follows : 

(1)  An  erythematous  form,  or  simple  reddening  or  erythwna  of 
the  skin. 

(2)  An  eczematous  variety,  characterized  by  swelling,  reddening, 
and  an  exudation.  This  is  the  variety  most  often  noticed,  and,  on 
account  of  the  exudation,  the  one  that  gives  rise  to  the  name  "  grease," 
or  "  greasy  heels."  The  erythema,  perhaps,  frequently  occurs  with- 
out attracting  any  attention.  The  dermatitis  eczematosa  is  usually 
noticed  on  account  of  the  lameness  on  beginning  to  move.  If  the 
animal  is  not  allowed  to  rest,  the  combined  effect  of  activity  and  dirt 
is  seen  in  the  further  course  of  the  disease  in  the  production  of  cracks 
and  fissures.  There  can  be  no  doubt  in  these  cases  as  to  the  frequent 
presence  of  some  infection  superadded  to  the  primary  causes  of  irri- 
tation, €uch  as  sand,  dirt,  and  even  chemical  irritants. 

(3)  A  third  variety  of  scratches  is  that  which  constitutes  what  is 
commonly  known  as  grapes.  It  is  the  so-called  verrucous  scratches. 
This  arises  as  a  consequence  of  the  preceding  variety  having  gone 
on  to  the  squamous  stage  and  assumed  a  warty  appearance,  due  to  the 
hypertrophy  of  the  papillae. 

(4)  The  fourth  variety  of  scratches,  dermatitis  gangrsenosa,  gan- 
grenous, or  necrotic  scratches,  gangrenous  grease,  called  "  Brand- 
mauke  "  by  the  Germans,  has  been  shown  by  Bang,  Hell,''^  and  others 
to  own  a  specific  cause.  Commencing  as  a  mere  erythema,  by  lack  of 
rest  and  from  further  exposure  to  the  original  causal  influences,  the 
affection  takes  on  the  eczematous  character.  In  the  abraded  surface, 
coated  with  a  greasy  exudate,  by  mixing  with  which  the  dirt  has 
made  an  air-tight  packing,  B,  necrophonis  finds  an  attractive  nidus, 
whence  it  institutes  its  caseonecrotic  process,  which  is  always  marked 
by  a  progressive  character.    In  the  progress  of  this  destructive  in- 
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flammation  not  only  the  skin  is  affected,  but  the  subcutaneous  tissue 
is  also  involved.  It  quite  often  penetrates  into  the  tendon  sheath  of 
the  flexor  apparatus,  causing  its  necrosis.  The  necrosis  may  travel 
upward  as  far  as  the  back,  involving  the  subcutaneous  structures  in 
that  region,  or  it  may  burrow  downward  into  the  hoof  structures, 
attacking  not  only  the  soft  parts  of  the  hoof,  but  also  the  lateral  car- 
tilages and  the  coffinbone.  Recognizing  manure  and  manure-contam- 
inated soil  as  a  secondary  and  frequent  habitat  of  the  necrosis  bacil- 
lus, it  is  needless  to  descant  on  the  necessity  of  absolute  cleanliness — 
surgical  cleanliness — of  all  cases,  even  mild  cases  of  scratches,  and 
the  importance  of  promoting  rapid  healing. 

Necrotic  pox, — Smallpox  of  man  and  sheeppox  are  at  present  con- 
sidered independent  diseases,  from  either  of  which  the  pox  (variola) 
of  other  animals — ^horses,  cattle,  goats,  hogs — may  originate.  So  far 
as  the  skin  lesions  of  variola  are  concerned  they  run  essentially  the 
same  course,  however  derived  or  wherever  they  may  occur.  The 
stages  of  the  eruption  are  the  papular,  the  vesicular,  and  the  pustu- 
lar. As  a  general  thing  the  eruptions  are  separate,  forming  the  so- 
called  discrete  variety.  In  the  severer  forms  of  the  disease  we  may 
have  several  pocks  running  together  to  form  one  large  pustule,  form- 
ing the  so-called  variola  confluens,  or  there  may  be  present  a  marked 
petechial  condition,  hemorrhages  into  the  skin,  and  mucous  mem- 
branes occurring  even  before  the  papules  make  their  appearance 
(purpura  variolosa),  or  the  pustules  may  become  the  seat  of  severe 
hemorrhage  (variola  pustulosa  hemorrhagica).  The  eruptions  in 
these  severer  varieties  frequently  progress  to  that  stage  of  inflamma- 
tion to  which  we  have  referred  as  necrotic  or  gangrenous,  spoken  of 
by  the  Germans  as  variola  diphtherica,  Brandpocke — ^gangrenous 
pox — or,  on  account  of  the  horrible  odor  exhaled,  Aaspocke — putrid 
pox.  From  gangrenous  pocks  in  cows  and  sows.  Bang  has  recovered 
B,  necrophoraSj  and  therefore  regards  gangrenous  or  necrotic  pox  as 
dependent  upon  this  agent  of  necrosis.  To  those  acquainted  with  the 
ubiquity  of  this  bacterium,  the  ease  with  which  such  infection  might 
occur  is  strongly  confirmatory  of  this  view.  Since  horses,  sheep,  and 
goats  are  susceptible  to  the  necrosis  bacillus,  the  possibility  that  the 
cause  of  necrotic  pox  in  these  animals  is  identical  with  that  of 
necrotic  pox  in  cows  and  sows  may  well  be  kept  in  mind.  The 
present  view  that  horsepox  and  cowpox  originate  most  frequently 
from  contact  with  smallpox  or  its  congener,  vaccinia,  lends  interest 
to  the  fact  that  as  regards  contact  with  the  hand  of  man  the  pastern 
region  of  the  horse  is  the  analogue  of  the  cow's  udder.  Hence  it  is 
likely  that  some  cases  of  pox  in  the  horse  may  pass  for  gangrenous 
scratches,  or  grease. 

Jensen  has  described  the  occurrence  in  hogs  of  a  necrotic  dermatitis 
due  to  5.  necrophoTUB  and  located  on  the  muzzle,  on  the  outside  of 
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the  lips,  and  on  the  feet.  Moreover,  Leclainche  and  Valine*®  have 
made  an  unedited  observation  regarding  enzootic  necrosis  of  the  lips 
and  nose  of  sheep  from  which  they  recovered  B.  necrofhorus.  The 
process  advanced  until  it  completely  destroyed  the  lips,  making  the 
prehension  of  food  so  difficult  that  death  was  caused  by  inanition. 
In  addition,  Bang's  demonstration  of  this  organism  in  the  deep 
necroses  of  the  skin  of  hogs  in  hog  cholera  has  been  confirmed  by  the 
findings  of  such  investigators  as  Lindqvist  ^^  and  Zschokke  *^ 

NECBOBACILLOSIS   IN   BABBPTS. 

Four  forms  of  this  infection  have  been  reported.  In  the  cases 
cited  by  Mazzanti  ^^  and  Schmorl  the  disease  began  on  the  lower  lip 
and  gradually  involved  the  lower  portions  of  the  head,  neck,  and 
breast,  the  animals  dying  in  about  eight  days. 

A  second  type  reported  is  characterized  by  abscesses  in  different 
parts  of  the  body — thigh,  flank,  abdomen.  They  consist  of  fibrous 
sacs,  showing  no  tendency  to  open,  and  exuding  on  puncture  a  thick, 
creamy,  homogeneous  fluid  which  contains  the  necrosis  bacillus. 
Emaciation  and  death  complete  the  disease  picture. 

The  third  variety  observed  presents  itself  under  the  form  of 
necrotic  dermatitis  of  different  regions  of  the  body.  The  most  fre- 
quent phase  generally  involved  the  nose  and  upper  lip  and  was 
marked  by  a  progressive  destruction  of  tissue  reaching  to  the  gums 
and  nasal  cavities.  In  other  cases  the  hind  legs  and  the  vicinity  of 
the  genital  organs  became  the  seat  of  infection. 

Home  ",  in  his  work  on  necrosis  of  the  hoof  in  reindeer,  mentions 
briefly  the  receipt  at  the  laboratory  of  a  dead  rabbit,  which  on  post- 
mortem revealed  multiple  necrosis  of  the  lungs  due  to  B.  necrophorus. 

NECBOBACILLOSIS    IN    GUINEA   PIGS. 

Most  authors  pronounce  the  guinea  pig  almost,  if  not  quite,  im- 
mune. They  generally  add,  however,  that,  if  infected  at  all,  it 
is  by  association  of  the  necrosis  bacillus  with  some  pyogenic  micro- 
organism. Remembering  that  B.  necrophorus  operates  only  on  in- 
jured tissues,  it  may  be  assumed  that  the  guinea  pig,  being  less  sus- 
ceptible than  many  other  animals,  requires  for  its  reception  of  the 
necrosis  bacillus  a  more  severe  disturbance  of  tissue  integrity.  Again, 
it  may  be  that  the  pyogenic  organism  affects  some  chemical  altera- 
tion which  lessens  the  normal  resistance  of  the  guinea  pig.  The  two 
varieties  of  infection  by  B,  necrophorus  noticed  below  should  settle 
all  doubt  as  to  the  absolute  immunity  of  the  guinea  pig.  In  1885 
Eberth  ®  described  a  bacillary  necrosis  of  the  liver  occurring  sponta* 
neously  in  a  guinea  pig.  His  description  of  the  necrotic  foci,  the 
line  of  demarcation  between  healthy  and  diseased  tissue,  the  rod  forms 
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and  filaments  found  in  large  numbers  at  the  periphery,  though  rarely 
in  the  center  of  the  necrotic  foci,  tallies  closely  with  the  well-known 
features  of  necrobacillosis  of  the  liver  in  cattle  and  other  animals 
and  gives  sufficient  grounds  for  the  statement  of  Birch-Hirschfeld  * 
that  Eberth's  necrosis  bacillus  is  practically  identical  with  that  of 
Bang. 

The  second  variety  has  already  been  referred  to  in  the  introduction 
to  this  section  and  may  be  regarded  as  similar  in  type  to  the  second 
form  noticed  under  "  Rabbits." 

NECBOBACILLOSIS    OF    THE    HOOF. 

The  more  intimate  the  association  of  tissues  the  more  difficult  it 
becomes  to  consider  their  diseases  separately.  This  is  the  case  in  a 
remarkable  degree  in  the  hoof,  where  we  find  dermal  and  subder- 
mal  connective  and  muscular  tissues,  tendons,  ligaments,  and  car- 
tilages more  or  less  tightly  compressed  between  such  unyielding 
substances  as  the  bones  of  the  hoof  internally,  and  the  horny  box 
externally.  Simple  inflammations,  to  say  nothing  of  more  malignant 
forms,  are  rarely  limited  to  the  tissue  in  which  they  originate.  Note 
how  quickly  a  cutaneous  quittor  may  become  a  tendinous  or  cartilag- 
inous quittor,  a  subhorny  quittor  cease  to  be  limited  to  the  part  imme- 
diately below  the  coronary  band  and  involve  the  fleshy  leaves,  thus 
l^ecoming  a  more  general  pododermatitis,  or  the  bone  become  affected 
in  any  of  these  conditions.  The  character  and  limitations  of  this 
article  forbid  such  an  extensive  study  of  necrobacillosis  of  the  tissues 
of  the  hoof  as  would  be  required  by  the  separate  review  of  each.'* 
The  observations  of  Bang,  Eberlein,^  Frohner,*^  Gutenacker,"  Jen- 
sen, McFadyean,  and  others  prove  that  in  the  disastrous  consequences 
frequently  of  such  apparently  slight  injuries  as  nail  in  the  foot,  in  all 
four  forms  of  quittor,  in  many  cases  of  specific  necrotic  pododermati- 
tis, which  are  really  cases  of  canker,  in  numerous  cases  of  suppurating 
corn,  of  necrosis  of  the  coffinbone,  of  phlegmonous  conditions  of  the 
frog,  we  have  to  do  with  the  presence  of  B.  necrophomis. 

Necrotic  quittor. — In  cartilaginous  quittor  we  find  the  typical  in- 
stance of  necrobacillosis  of  cartilage.  This,  as  well  as  the  other  three 
forms  of  quittor,  may  sometimes  arise  as  a  primary  necrosis  due  to 
some  direct  injury,  such  as  tread,  nail  prick,  or  heavy  blow  which 
may  puncture  or  crush  the  cartilage,  the  instrument  of  injury  becom- 
ing the  vehicle  of  the  infectious  material.  They  all  may  be  termed 
necrotic  quittor  when  the  necrosis  bacillus  is  found  to  be  present  in 
the  lesions.  This  condition  is  first  manifested  by  an  inflammation  of 
the  tissues,  which  results  in  a  hot,  painful  swelling  of  the  coronet 
over  the  affected  quarter  and  marked  lameness.  Finally  one  open- 
ing— or  several — appears  in  the  swelling,  which  discharges  a  pale 
yellow  or  sanious  fetid  fluid,  and  which  connects  with  the  necrosing 
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cartilage  by  means  of  fistulous  tracts.  The  wall  of  the  hoof  below  the 
diseased  quarter,  stimulated  to  overproduction  by  the  inflammation 
present,  becomes  thick,  irregular,  and  grooved.  When  treatment  is 
not  applied,  the  disease  usually  spreads  to  the  ligame^ts,  joints,  or 
even  the  bones,  but  an  appropriate  operation  or  free  drainage,  with 
the  injection  of  strong  antiseptic  solutions,  renders  the  prognosis  very 
favorable. 

Further  instances  of  necrosis  of  cartilage  have  occurred  in  the 
course  of  necrotic  stomatitis  where  the  disease  involves  the  larynx; 
and  quite  frequently  in  hogs,  the  cartilages  of  the  nose. 

As  shown  in  our  review  of  hoof  lesions,  even  the  bone  tissue  is  not 
exempt  from  the  destructive  workings  of  the  necrosis  bacillus.  All 
of  the  varieties  of  the  hoof  necroses  dependent  on  this  organism  are 
on  record  as  having  in  some  instances  involved  the  bone  of  the  foot. 
Necrosis  of  the  upper  and  lower  bones  of  the  jaw  and  even  of  the 
vertebrae  has  been  reported  in  association  with  necrotic  stomatitis. 
It  is  worthy  of  note  that  Cadiot  has  reported  a  case  of  necrosis  of 
the  turbinated  bones  in  the  horse,  a  bacteriological  examination  of 
the  pus  at  the  necropsy  revealing  not  only  streptococci  and  staphylo- 
cocci, but  also  B.  Tiecrophorus. 

NECBOBAOUXOSIS   OF  THE  DIGESTIVE  TRACT. 

Caseonecrosis  of  the  esophagus  has  been  observed  in  both  the 
circumscribed  and  diffuse  forms.  It  has  often  occurred  as  a  sec- 
ondary infection  in  necrotic  stomatitis  of  calves,  adult  cattle,  and 
hogs  by  extension,  in  these  cases  frequently  involving  the  whole 
length  of  the  esophagus  (Bang  and  Jensen).  All  four  stomachs 
of  ruminants  have  been  affected  with  necrobacillosis.  Olt^*  has 
seen  the  first  three  stomachs  of  a  calf  thus  involved,  the  necrotic 
inflammation  by  its  extension  producing  a  peritonitis.  He  has  also 
found  in  the  paunches  of  two  deer  necrotic  patches  dependent  on 
the  presence  of  B.  necrophorus^  while  Jensen  has  observed  the  same 
condition  in  the  rumen  of  an  antelope.  Like  lesions  have  been  demon- 
strated in  the  stomachs  of  hogs.  Necrobacillosis  of  the  intestines  has 
not  only  been  observed  in  the  intestines  of  cattle  affected  with  necrotic 
stomatitis,  but  Bang  has  also  found  it  in  connection  with  an  epizootic 
among  calves  in  the  spring  of  1888.  The  symptom-complex  of  the 
latter  disease  was  that  of  white  scour,  and  the  sick  animals  generally 
died  in  a  few  days.  The  necropsy  in  such  cases  revealed  hemorrhages 
and  erosions  in  the  stomach  and  a  diffuse  catarrh  of  the  intestine, 
but  no  areas  of  coagulation  necrosis.  On  the  other  hand,  in  those 
cases  which  ran  a  long  course  there  were  discovered  scattered  over 
the  intestinal  mucous  membrane  patches  of  cheesy  necrosis,  in  the 
periphery  of  which  were  demonstrated  the  bundles  of  filaments  u)f 
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B.  necrophorus.  Just  here  a  few  words  on  proximal  and  remote 
causes  may  be  in  order.  While  recognizing  the  importance  of  the 
remote  cause,  it  is  to  the  proximal  cause  that  we  give  credit  for  insti- 
tuting the  disease  process  under  consideration.  For  instance,  in 
necrotic  stomatitis  the  proximal  cause  is  B.  necrophorus;  the  remote 
cause  may  be  the  eruption  of  the  first  teeth.  Note  here  that  the 
proximal  cause  is  invariable,  the  remote  variable,  for,  instead  of 
being  the  eruption  of  teeth,  it  may  be  a  sharp-pointed  particle  of 
food.  Again,  the  origin  of  cartilaginous  quittor  may  be  nail  in  the 
foot,  tread,  scratches,  etc.  It  is  a  variable  source.  But  when  by 
our  histologic  and  bacteriologic  investigation  we  find  the  necrosis 
bacillus  associated  with  this  caseonecrotic  process,  we  are  warranted 
in  laying  hold  of  that  microorganism  as  the  proximal  cause — the 
cause  which  gives  title  to  the  disease  process  or  which,  on  the  other 
hand,  may  receive  its  name  from  the  disease.  So  in  necrobacillosis 
of  the  intestines  in  calves.  The  immediate  cause  of  the  caseonecrosis 
is  the  everywhere-present  necrosis  bacillus.  The  remote  cause  may 
be  any  bacterial  agent  capable  of  injuring  the  mucous  membrane 
or  chemical  effects  connected  with  the  food — anything,  for  that 
matter,  that  could  produce  a  catarrhal  or  eroded  condition  of  the 
intestinal  mucosa. 

Necrobacillosis  of  the  colon  in  the  horse  has  been  reported  by  Bang 
and  of  the  cecum  and  colon  by  Olt.  In  hogs  such  caseonecrotic 
inflammation  has  been  found  in  the  small  intestine,  cecum,  colon,  and 
rectum  [Kitt^*].  Such  lesions  are  not  in  the  least  surprising  when 
we  recall  that  B.  necrophorus  has  been  demonstrated  to  be  an  inhabit- 
ant of  the  normal  intestine  of  healthy  hogs,  and  that  its  invasion  of 
tissue  is  always  secondary  to  some  disturbance  of  tissue  integrity. 
We  would  remind  the  reader  of  Jensen's  experiments  regarding 
white  scour  in  calves.  Believing  that  the  organism  that  is  respon- 
sible for  the  disease  inhabited  normally  the  intestines  of  calves  and 
waited  only  a  break  in  the  continuity  of  the  intestinal  mucous  mem- 
brane in  order  to  manifest  its  pathogenic  properties,  Jensen  fed. 
healthy  calves  with  irritating  chemicals  and  had  the  satisfaction  of 
seeing  them  sicken  with  white  scour;  and  after  their  death  he  was 
able  to  recover  from  blood  and  organs  the  accused  bacillus.  While 
expressing  no  opinion  on  the  subject,  we  deem  it  of  interest  in  this 
connection  to  mention  the  claims  of  Guiart  concerning  the  etiology 
of  typhoid  fever.  This  observer,  while  not  doubting  the  claims  of 
B.  typhosus  as  the  cause  of  typhoid  fever,  considers  the  tricocephalus 
and  other  intestinal  helminths  as  lancets  of  inoculation,  the  intestinal 
abrasions  caused  by  them  giving  entrance  not  only  to  the  bacillus  of 
typhoid  fever,  but  also  to  the  bacterial  agents  of  dysentery  and 
cholera. 
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PARASITISM    AND    NECROBACILLOSIS. 

The  above  is  very  neatly  confirmed  by  an  intestinal  lesion  in  the 
hog  usually  regarded  as  of  slight  clinical  importance.  We  refer  to 
the  cheesy  follicles  produced  by  the  Echinorhynchus  gigas.  This 
parasite  is  an  intestinal  round  worm,  infesting  preferably  the  duo- 
denum, to  the  walls  of  which  it  attaches  itself  by  the  curved  hooks-on 
its  proboscis.  At  the  point  where  it  buries  itself  in  the  mucous  mem- 
brane or  muscular  coat  of  the  intestine  there  is  developed  a  pea-sized 
caseous  nodule,  having  the  armed  head  of  the  worm  as  its  center. 
Olt,^^  by  both  microscopic  examination  of  the  nodules  and  inoculation 
of  the  cheesy  material  into  rabbits,  demonstrated  the  presence  of 
B.  necrophorus  as  the  cause  of  the  cheesy  degeneration.  In  this 
laboratory  the  same  demonstration  was  made  with  material  for- 
warded from  different  abattoirs.  The  cheesy  follicles  inoculated  into 
the  back  of  rabbits  gave  rise  to  the  caseonecrotic  lesions  characteristic 
of  fi.  necrophorus.  Pure  cultures  from  the  necrosed  material  of  the 
rabbits  proved  as  virulent  as  any  derived  from  necrotic  stomatitis  of 
calves  or  hogs,  demonstrated  by  the  rapid  development  of  anovulvitis 
in  a  cow. 

NECROTIC   STOMATITIS. 

This  is  an  acute,  specific,  highly  contagious  inflammation  of  the 
mouth,  occurring  enzootically  in  many  species  of  animals,  chiefly 
in  calves,  lambs,  and  pigs,  and  characterized  locally  by  the  formation 
of  ulcere  and  caseonecrotic  patches  and  by  constitutional  symptoms, 
chiefly  toxic.  The  disease  in  calves  is  also  called  calf  diphtheria, 
gangrenous  stomatitis,  malignant  stomatitis,  and,  in  pigs  and  lambs, 
sore  mouth,  canker,  and  ulcerative  stomatitis.  Necrotic  stomatitis 
of  pigs  seems  not  to  be  infrequent  in  this  country,*^  and  reports  of 
its  occurrence  in  the  Western,  Southern,  and  Central  Northern  States 
have  reached  this  office.  Calves  have  shown  the  disease  in  Colorado, 
Texas,  South  Dakota,  and  Wyoming,  but  no  case  of  the  malady  in 
lambs  has  as  yet  been  brought  to  our  attention.  Dammann,  Loffler, 
and  Diem,  however,  have  reported  its  occurrence  among  lambs  in* 
Germany,  and  it  is  not  improbable  that  the  disease  is  present  in  this 
country  and  only  awaits  diagnosis. 

Necrotic  stomatitis  is  both  a  local  and  a  systemic  affection.  Pri- 
marily it  is  local.  The  local  lesion  is  the  caseonecrotic  patch  or  ulcer, 
developed  as  a  result  of  the  multiplication  of  the  bacilli  at  the  point 
of  inoculation.  The  general  affection  is  an  intoxication  or  poisoning 
of  the  whole  system,  produced  by  a  soluble  toxin  elaborated  by  the 
bacilli. 

The  stage  of  incubation  is  from  three  to  five  days.  Animals  have 
shown  signs  of  the  disease  when  only  3  days  old.     During  this  stage 
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the  animal  organism  is  passive  and  manifests  no  symptoms.  The 
stage  of  invasion  is  twofold — local  reaction  against  the  invading 
organisms  and  constitutional  manifestations  of  intoxication.  The 
first  symptoms  noted  are  disinclination  to  take  nourishment  and  some 
drooling  from  the  mouth.  An  examination  of  the  mouth  at  this  time 
may  show  on  the  mucous  membrane  of  the  tongue,  hard  palate,  cheeks, 
gums,  lips,  or  fauces  a  circumscribed  area  of  infiltration  and  redness, 
possibly  an  erosion.  The  latter  gradually  extends  in  size  and  depth, 
forming  a  sharply  circumscribed  or  at  times  a  diffuse  area  of  ul- 
ceration. It  may  measure  anywhere  from  the  size  of  a  nickel 
to  that  of  a  silver  dollar  or  even  larger.  It  has  the  appearance 
of  a  corroded  surface,  under  which  the  mucous  membrane  or  lingual 
tissue  seems  transformed  into  a  dry,  finely  granular,  or  firm  cloddy 
mass.  It  is  grayish  yellow  in  color,  and  is  bordered  by  a  zone  of 
thickened  tissue,  slightly  reddened  and  somewhat  granulated.  The 
necrotic  tissue  is  very  adherent  and  can  be  only  partially  peeled  off. 
It  is  homogeneous,  cheesy,  and  may  extend  to  the  depth  of  1  inch 
into  the  underlying  tissue,  involving  the  muscular  tissue  or  even  the 
bones.  The  general  symptoms  are  languor,  weakness,  and  slight 
fever.  In  spite  of  plenty  of  good  food,  the  animal  is  seen  to  be  fail- 
ing. It  stops  sucking,  or,  if  older  than  a  suckling,  altogether  refuses 
to  eat.  The  temperature  at  this  time  may  be  from  104°  to  107°  F. 
The  slobber  becomes  profuse,  swallowing  very  difficult,  opening  of 
the  mouth  quite  painful,  and  a  most  offensive  odor  is  exhaled.  The 
tongue  is  swollen  and  its  motion  greatly  impaired.  Sometimes  the 
mouth  is  kept  open,  permitting  the  tumefied  tongue  to  protrude.  One 
or  more  of  the  above  symptoms  direct  the  attention  to  the  mouth  as 
the  seat  of  disease;  or,  having  noticed  the  debility  and  disinclina- 
tion to  eat,  an  examination  of  the  animal  may  show  a  lump  under  the 
neck  or  swelling  of  the  throat  or  face  as  a  result  of  the  large  partially 
chewed  boluses  of  food  that  have  collected  there. 

The  general  affection  at  this  time  manifests  itself  by  dejectedness, 
extreme  weakness  and  emaciation,  constant  lying  down,  with  stiffness 
and  marked  difficulty  in  standing. 

The  disease  frequently  extends  to  the  nasal  cavities,  producing  a 
thin  yellowish  or  greenish  yellow  sticky  discharge  which  adheres 
closely  to  the  borders  of  the  nostrils.  Their  edges  also  show  caseous 
patches  similar  to  those  in  the  mouth.  Sometimes  the  nasal  passage 
is  obstructed  by  great  masses  of  the  necrosed  exudate,  thus  causing 
extreme  difficulty  in  breathing.  When  the  caseous  process  involves 
the  larynx  and  trachea,  there  result  cough,  wheezing,  and  dyspnea, 
together  with  a  yellowish  mucopurulent  saliva.  When  life  is  pro- 
longed three  or  four  weeks  caseous  foci  may  be  established  in  the 
lung,  giving  rise  to  all  the  signs  of  a  broncho-pneumonia.    Many  of 
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these  cases  are  associated  with  a  fibrinous  pleurisy.    The  invasion  of 
the  gastrointestinal  tract  is  announced  by  diarrheic  symptoms. 

Ordinarily  animals  affected  with  necrotic  stomatitis  show  no  tend- 
ency to  spontaneous  cure.  Left  to  themselves,  they  either  die  or 
become  permanently  stunted  in  growth.  On  the  contrary,  if  taken  in 
hand  early,  the  disease  is  readily  amenable  to  treatment.  In  the 
latter  event  the  prognosis  is  excellent,  and  under  favorable  conditions 
recovery  takes  place  as  a  rule  in  twelve  to  fifteen  days. 

ULCERATIVE   A  NO  VULVITIS. 

This  is  an  infective  enzootic  of  cattle  affecting  the  tissues  of  the 
anus,  vulva,  and  adjacent  structures,  and  characterized  by  the  for- 
mation of  ulcers  and  more  or  less  loss  of  tissue.  The  disease — also 
called  infective  ulcerative  vulvitis,  infectious  ulcer  of  vulva  of 
cattle,  infectious  vulvar  disease,  and  contagious  vulvitis — princi- 
pally affects  the  young  animals  of  a  herd,  and  females  more  than 
males.  The  malady  was  first  observed  in  1898  in  several  States  of 
the  Central  West,  and  does  not  appear  to  be  known  outside  of  this 
country.  In  heifers  and  cows  the  infection  usually  occurs  on  the 
lower  portion  of  the  lips  of  the  vulva  and  in  the  region  of  the  anus, 
while  in  steers  it  is  found  around  the  anus  and  root  of  the  tail, 
in  some  cases  involving  the  gluteal  muscles.  The  disease  has  not 
thus  far  been  reported  in  bulls.  The  affection  is  first  manifested 
by  a  small  inflammatory  swelling  on  the  inferior  portion  of  the  lip 
of  the  vulva,  on  the  anus,  or  on  the  adjacent  skin.  The  color  rapidly 
fades  and  the  tissue  softens,  forming  an  abrasion  the  size  of  a  pin- 
head.  The  erosion  spreads  rapidly,  and  frequently  several  such 
areas  become  confluent,  forming  large  phagadenic  ulcers  of  consid- 
erable depth,  containing  grayish  yellow  or  brownish  colored  debris 
of  necrosed  tissue  covering  a  red  granulated  surface  and  surrounded 
by  an  irregular  hemorrhagic  zone.  This  necrosed  tissue  sloughs  off, 
the  secretions  being  yellowish  in  color  and  of  a  very  offensive  odor. 
Although  the  ulcer  may  scab  over  it  will,  if  untreated,  continue  to 
spread  under  the  scab  and  involve  large  patches  of  tissue  extending 
deeply  into  the  vulva  and  adjacent  structures,  in  some  cases  pro- 
ducing marked  deformity  of  the  parts.  During  the  progress  of  the 
disease  there  may  be  elevation  of  temperature,  loss  of  appetite,  con- 
stipation, general  appearance  of  lassitude,  and  a  straddling  gait  of 
the  hind  legs.  In  a  small  percentage  of  cases,  usually  those  that  have 
not  been  treated,  the  ulcerations  progress  to  such  an  extent  that  death 
results.  In  the  large  majority  of  animals  the  disease  runs  a  mild 
course,  lasting  from  two  to  five  weeks.  The  period  of  incubation  has 
been  reported  by  Repp  '^  to  be  from  a  week  to  ten  days.  He  cites 
the  apparent  contagiousness  of  the  disease  by  describing  healthy 
animals  which  after  admission  to  an  infected  herd  took  the  disease, 
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and  premises  which  had  previously  harbored  diseased  animals  as 
having  produced  the  affection  in  cattle  subsequently  placed  there. 
Thus  the  contagion  seems  to  be  confined  to  certain  farms.  Our  ex- 
periments with  the  disease  were  made  chiefly  with  tissues  received 
from  two  outbreaks,  one  in  Western  Kansas,  investigated  by  Dr.  R.  P. 
Steddom  *^,  the  other  at  the  Pittsburg  stock  yard  among  Western  cat- 
tle. From  both  of  these  lots  culture  inoculations  were  made  and  the 
greatest  amount  of  work  was  conducted  upon  a  short  motile  aerobic 
bacillus,  which  seemed  to  be  found  more  profusely  than  any  other 
organism,  but  which  failed  to  reproduce  the  disease  when  inoculated 
into  sheep  and  calves.  Another  organism,  long,  beaded,  and  fila- 
mentous, was  observed  which  quickly  died  out  on  ordinary  culture 
media.  From  its  morphologic  character,  from  its  behavior  on 
culture  media,  and  from  its  position  in  sections  of  the  diseased 
tissue  it  is  evident  that  the  germ  was  B.  necrophorus.  A  culture  of 
this  organism  obtained  from  the  intestine  of  a  hog  was  injected 
into  the  lower  portion  of  the  external  lip  of  the  vulva  of  a  cow  and 
produced  a  large  edematous  swelling  which  soon  ruptured  and 
formed  an  irregular  angry-looking  ulcer,  from  which  we  concluded 
that  this  organism,  which  was  likewise  recovered  from  the  suppu- 
rating lesion,  plays  an  important  part  in  the  causation  of  the  dis- 
ease. The  nature  of  the  affection,  its  enzootic  character,  and  its 
amenability  to  treatment  are  all  in  perfect  accord  with  this  view, 
which  is  further  confirmed  by  the  following  experiment  made  by 
Steddom : 

A  heifer  calf  born  in  the  stalk  fields  on  January  1  was  placed 
immediately  in  an  infected  pen  and  kept  there  for  two  days,  after 
which  it  was  returned  to  the  stalk  fields  with  the  milch  cows.  Five 
days  later  the  vulva  became  affected  and  remained  ulcerated  until 
January  24,  when  the  calf  passed  from  observation. 

There  is  at  present  no  satisfactory  explanation  for  the  peculiar 
predilection  of  the  organism  for  this  region.  The  fact  that  the  dis- 
ease has  often  been  observed  where  hogs  have  followed  cattle  in  the 
feed  lot  gave  rise  to  the  assumption  that  the  former  bit  the  cattle  in 
the  region  of  the  tail  to  cause  them  to  rise  when  lying  down,  thus 
making  an  injury  which  readily  became  infected  by  manure;  but 
other  outbreaks  have  been  noted  where  hogs  were  not  present  and 
therefore  could  not  be  considered  as  factors  in  the  production  of  the 
disease.  The  possibility  of  its  existing  secondarily  to  necrotic  vagi- 
.  nitis  suggests  itself,  but  has  not  been  demonstrated. 

NECROTIC   VAGINITIS. 

A  somewhat  similar  disease  to  the  above,  but  one  which  has  not  been 
observed  in  this  country,  is  the  infectious  necrotic  vaginitis  described 
by  Ellinger.    This  disease  has  been  observed  in  certain  parts  of  Ger- 
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many  and  in  Italy  as  an  enzootic  among  cattle  usually  from  three 
to  eight  days  after  calving.  It  is  characterized  by  tumefaction  and 
reddening  of  the  vulva,  the  formation  of  ulcers  and  caseonecrotic 
patches  on  the  mucous  membrane  of  the  vagina,  and  by  an  excessive 
vaginal  discharge,  at  first  serous,  but  later  grayish  and  of  an  offensive 
odor.  Fever  and  anorexia  are  present,  the  urine  is  passed  at  frequent 
intervals,  and  vaginal  contractions  are  noticed.  From  the  lesions  of 
the  vaginal  secretions  Ellinger  has  succeeded  in  isolating  B,  nee- 
rophorus^  and  concludes  that  the  modification  which  takes  place  in  the 
vagina  at  parturition  exposes  it  to  the  causative  bacillus  that  may  be 
present  in  the  manure,  bedding,  or  on  the  hands  of  the  obstetrician 
or  his  instruments.  This  writer  also  states  that  it  is  often  observed 
with  a  coexisting  outbreak  of  foot-rot  of  cattle  on  the  same  premises. 
The  course  of  the  disease  is  from  three  to  four  weeks,  and  where 
uterine  complications  are  absent  the  prognosis  is  generally  favorable. 

NECBOnC   METRITIS. 

This  disease  is  really  a  complication  of  the  foregoing  and  results 
from  the  preexisting  disease  in  the  vagina  spreading  by  continuity 
of  structure  to  the  mucosa  of  the  uterus.  The  lesions  observed  are 
similar  to  those  seen  in  the  vagina  and  consist  in  swelling  and  injec- 
tion of  the  mucous  membrane,  followed  by  erosions  and  sloughing  of 
the  mucosa.  The  uterine  cavity  is  distended  by  a  serosanguinolent 
fluid  containing  flocculi  and  shreds  of  necrosed  tissue  and  becoming 
very  malodorous.  The  ulceration  may  extend  to  the  muscular  walls 
of  the  uterus  and  petechial  hemorrhages  may  be  observed  on  the 
!  serous  membranes  of  the  body,  together  with  enteritis,  injection  of  the 
'spleen,  and  other  indications  of  septicemia.  In  some  of  these  cases 
necrotic  lesions  of  the  anus  and  rectum  have  been  observed,  suggestive 
of  anovidvitis,  in  this  country,  as  well  as  of  the  urethra,  ureters,  and 
kidneys.  The  symptoms  manifested  are  those  described  for  necrotic 
vaginitis,  but  are  more  accentuated.  There  is  evidence  of  much  pain, 
the  fever  increases  rapidly,  coma  comes  on,  and  the  animal  dies. 
The  course  of  this  affection  is  rapid  and  the  prognosis  grave. 

FOOT-BOT   OF   CATTLE. 

A  variety  of  causes  has  been  ascribed  for  this  affection,  and  it  is 
probable  that  many  of  them  are  important  agents  in  reducing  the 
vitality  of  the  parts  for  the  subsequent  invasion  of  the  necrosis 
bacillus.  In  two  outbreaks  of  this  disease,  which  is  also  termed  foul 
in  the  foot,  panaritium,  and  panaris,  we  have  been  able  to  isolate  B. 
necrophorus  and  to  prove  its  identity  by  cultural  and  animal  experi- 
ments. One  outbreak,  brought  to  our  attention  through  the  kindness 
of  Dr.  S.  H.  Johnston,  occurred  at  Ambler,  Pa.,  among  a  herd  of 


102  BUREAU   OF   ANIMAL   INDUSTBY — 2l8t  BEPOBT. 

registered  Guernsey  cows  recently  imported  from  England.  About 
30  per  cent  of  the  animals  showed  evidence  of  the  disease.  Three 
years  before  the  same  disease  was  likewise  imported  from  England 
by  this  breeder  with  another  consignment  of  Guernseys,  but  no  in- 
vestigations of  the  lesions  were  made  at  that  time.  The  second  herd 
affected  with  the  disease,  and  from  which  the  necrosis  bacillus  was 
recovered,  was  located  at  Rochester,  N.  Y.,  and  the  material  for  ex- 
amination was  forwarded  through  the  courtesy  of  Dr.  W.  O.  Mar- 
tiihall,  milk  inspector  of  Rochester.  This  affection  has  long  been 
recognized  by  the  Germans  as  being  contagious  and  as  caused  by  B. 
necrophorua.  Thus  Bang,^  Hess,"  Von  Imminger,  and  others  have 
studied  numerous  outbreaks  of  the  disease  caused  by  the  entrance  of 
this  bacillus  after  some  primary  injury  to  the  part.  It  has  generally 
been  considered  in  this  country  as  a  filth  disease,  though  some  have 
held  that  it  was  contagious,  owing  to  its  spread  to  other  cattle  in  the 
same  herd,  but  heretofore  the  necrosis  bacillus  has  not  been  isolated 
from  the  affected  feet.  Its  contagious  character  is  further  indicated 
by  the  fact  that  the  disease  has  been  reported  in  this  country  as  a 
forerunner  of  necrotic  stomatitis  of  calves  and  as  coexisting  with 
necrotic  vaginitis  and  metritis  in  certain  parts  of  Germany.  The 
symptoms  of  foot-rot  are  brought  to  one's  attention  by  the  apparently 
sudden  lameness  of  the  animal.  On  examination  the  hoof  will  be 
found  to  be  hot,  swollen,  and  very  painful.  The  toes  of  the  hoof  are 
usually  widely  separated  in  consequence  of  the  swelling,  and  fre- 
quently the  tissue  of  the  interdigital  space  is  softened  and  ulcerated. 
The  swelling  may  extend  up  the  leg  almost  to  the  knee  as  the  result 
of  the  necrotic  process  extending  into  the  deeper  tissues,  forming 
fistulous  tracts,  abscesses,  and  ulcerative  patches  about  the  heel  and 
pastern.  The  pus  may  burrow  under  the  horn,  involving  the  liga- 
ments, tendons,  and  even  the  bones  in  its  necrotic  progress.  The 
disease  usually  affects  two  or  more  feet  of  an  animal,  showing  predi- 
lection for  the  hind  legs.  The  course  of  the  affection  depends  on  the 
time  when  the  treatment  is  first  started.  It  usually  lasts  from  five  to 
six  weeks,  or  even  longer  when  the  condition  is  neglected  until  far 
advanced.  In  such  cases  the  animal  becomes  so  lame  that  it  remains 
lying  all  the  time,  appetite  is  lost,  milk  secretion  suppressed,  emacia- 
tion marked,  fever  is  present,  and  death  follows  from  absorption  of 
the  toxic  products. 

POOT-BOT  OF  SHEEP. 

A  disease  similar  to  the  foregoing,  but  which  does  not  have  such  a 
marked  tendency  toward  extension  up  the  leg  and  formation  of  fistu- 
lous tracts,  is  foot-rot  in  sheep.  This  affection  has  been  recently 
studied  in  this  laboratory,^*  with  the  result  that  B.  necrophorvs  was 
for  the  first  time  proved  to  have  an  etiologic  relationship  to  the 
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disease.  The  first  evidence  of  foot-rot  is  a  slight  moisture  of  the 
interdigital  membrane,  which  is  soon  associated  with  reddening  and 
erosions,  particularly  near  the  heel.  The  inflammation  rapidly 
progresses,  forming  ulcerations,  from  which  exudes  a  thin  purulent 
fluid  of  a  characteristic  pungent  odor.  Lameness  then  becomes 
marked,  and  the  region  of  the  foot  above  the  hoof  appears  swollen  and 
painful.  Fistulous  tracts  form  beneath  the  horny  wall  of  the  foot, 
Avhich  later  cause  loosening  of  the  homy  tissue  and  sometimes  necrosis 
of  the  ligaments  and  adjacent  structures.  In  the  chronic  form  of  the 
disease  the  continued  irritation  of  the  bacteria  causes  a  development 
of  fungoid  growth,  while  the  hoof  of  the  sheep  grows  out  rapidly, 
becoming  hard  with  thickened  and  elongated  claws  which  curl  up 
like  sled  runners.  Walking  may  become  so  painful  that  the  sheep 
lies  down  continuously;  the  temperature  rises,  appetite  is  decreased, 
and  the  animal  rapidly  becomes  emaciated.  The  prognosis  is  very 
favorable  when  treatment  is  applied  in  the  early  stages  of  the  disease, 
a  cure  resulting  within  ten  days.  It  is  very  rare  for  death  to  occur 
as  a  result  of  foot-rot,  although  in  virulent  outbreaks  involving  three 
or  all  four  feet  of  each  sheep  the  affection  may  terminate  fatally 
within  .two  months. 

Home  has  described  the  disease  as  it  occurs  in  reindeer  and  suc- 
ceeded in  proving  the  necrosis  bacillus  to  be  the  etiologic  factor. 

NECBOTIC   OMPHALOPHLEBITIS. 

This  disease  is  found  among  young  animals  and  consists  of  an 
inflammatory  condition  with  firm  swelling  of  the  navel  and  the  sur- 
rounding tissues.  Later  this  swollen  mass,  which  is  hot  and  painful, 
rapidly  softens  in  the  center,  undergoing  suppuration  and  necrosis. 
The  necrotic  process  causes  an  irregular  cavity  at  this  point,  which 
may  reach  the  size  of  a  silver  dollar  and  is  associated  with  a  sanious, 
fetid  discharge.  The  general  symptoms  are  fever,  loss  of  appetite, 
diarrhea,  and  occasionally  death.  Microscopic  examination  of  the 
necrosed  tissue  from  the  umbilicus  and  inoculation  experiments  have 
shown,  in  the  hands  of  McFadyean,^'*  Jensen,^*  Olt,  and  others,  that 
B,  necrophorua  is  the  causative  agent.  The  difference  between  this 
affection  and  similar  diseases  produced  by  infection  of  the  umbilicus 
with  pyogenic  cocci,  or  the  organism  of  white  scours,  is  one  only  of 
degree,  as  in  the  former  case  the  necrosis  and  consequent  cavity  for- 
mation are  more  marked  and  there  is  a  greater  tendency  toward  com- 
plication of  the  joints,  with  bone  necrosis,  as  will  be  referred  to  below, 
or  to  necrotic  stomatitis,  resulting  from  the  calf  licking  the  diseased 
navel  and  infecting  the  mucous  membrane  of  the  mouth,  a  method  of 
infection  which  has  been  observed  by  Mettam  ^*  in  a  number  of  calves. 
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JOINT-ILL. 

This  disease,  also  called  joint-evil,  is  not  infrequent  among  young 
animals,  especially  calves  and  foals,  and  occurs  within  six  weeks  after 
birth.  The  disease  is  localized  in  the  joints,  but  the  infection  may 
reach  the  liver  or  other  viscera,  causing  small  areas  of  necrosis.  One 
or  more  joints  may  be  involved,  a  condition  manifested  by  local  pain- 
ful swellings.  The  animal  is  stiff  and  lame  and  lies  down  most  of  the 
time,  showing  fever,  inappetence,  and  accelerated  respiration.  The 
joint  cavity  is  filled  with  pus,  which  finally  causes  ulceration  of  the 
cartilage  and  even  necrosis  of  the  adjoining  bone.  In  the  purulent 
material  of  the  joint  B.  necrophorus  has  been  found  by  Mettam  ^^  and 
others,  who  claim  that  the  disease  starts  in  such  cases  by  infection  of 
the  umbilicus  with  the  necrosis  bacilli.  Of  course,  it  is  not  to  be 
presumed  that  all  cases  of  joint-ill  are  caused  by  this  organism,  since 
it  has  been  proved  definitely  that  the  pus-producing  cocci  and  the 
bacillus  of  white  scour  may  enter  the  unhealed  umbilicus  and  be  car- 
ried by  the  umbilical  vein  to  the  liver,  where  they  are  thrown  into  the  • 
circulation  to  become  localized  in  one  or  more  joints.  But  the  very 
fact  that  this  does  not  occur  in  the  latter  cases  presupposes  the  prob- 
ability of  the  same  occurrence  with  B.  necrophorua. 

MULTIPLE    NECROSIS    IN    LIVER,    LUNGS,    AND    OTHER    VI80ERA. 

Among  the  first  lesions  in  which  B,  necrophorua  was  recognized  in 
this  laboratory  were  necrotic  nodules  in  the  liver  of  a  deer  which  died 
at  the  National  Zoological  Park  and  in  livers  of  cattle  shipped  to  this 
office  by  the  meat  inspection  force  at  Kansas  City  and  Chicago  in 
1900  for  diagnosis.  The  organism  had  evidently  been  observed  at 
an  earlier  date  by  Theobald  Smith  in  the  intestinal  ulcerations  of  hog 
cholera,  as  has  been  shown  above,  but  it  was  not  until  the  last  two 
years  that  the  bacillus  was  recovered  and  studied  in  pure  culture  in 
this  laboratory. 

The  livers  above  mentioned  were  somewhat  enlarged  in  size  and 
presented  on  the  surface  and  sometimes  within  their  parenchyma  a 
number  of  necrotic  areas  of  varying  sizes  from  a  grain  of  wheat  to 
a  walnut,  sharply  delimited  from  the  apparently  healthy  tissue  adja- 
cent. These  nodules  were  usually  firm  in  consistency,  of  a  greenish 
or  grayish-yellow  color,  irregularly  rounded  in  outline,  and  extending 
like  an  infarct  into  the  normal  tissue.  On  the  border  line  between 
the  normal  and  diseased  tissue  numerous  columns  of  necrosis  bacilli 
may  be  observed  on  microscopic  examination,  but  not  in  the  center  of 
the  dead  tissue. 

Later  the  areas  of  necrosis  become  circumscribed  by  dense  fibrous 
capsules,  while  the  contents  are  softened  and  changed  into  a  greenish- 
yellow  pus.     The  number  of  these  areas  in  the  liver  is  variable,  most 
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frequently  from  ten  to  twenty,  and,  as  a  rule,  they  approach  a  hick- 
ory nut  in  size.  McFadyean  has  reported  their  occurrence  not  only 
in  the  liver  of  cattle,  but  also  of  sheep  *»  and  in  the  lungs  of  horses. 
In  the  latter  cases  the  nodules  are  about  the  same  size  though  softer 
in  consistency  than  in  the  liver,  sometimes  containing  thick  grayish- 
yellow  pus  in  the  center.  They  occasionally  reach  the  size  of  a  goose 
egg  and  the  pleura  over  the  necrosed  areas  becomes  thickened  and 
gelatinous.  Multiple  areas  of  necrosis  have  also  been  reported  by 
Bang  in  the  muscles  of  the  heart,  which  in  one  case  was  embolic,  and 
in  the  other  case  of  traumatic  origin.  Such  lesions  as  have  been 
described  as  occurring  in  the  liver,  lungs,  and  heart  of  animals  are 
not  suspected  during  life,  since  no  symptoms  referable  to  them 
have  been  observed.  The  first  knowledge  that  such  lesions  exist  is 
obtained  by  postmortem  examination.  Wliereas  multiple  necrosis  of 
the  liver  of  cattle  is  not  infrequently  seen  by  meat  inspectors  in  their 
postmortem  work,  such  animals  on  antemortem  examination  do  not 
reveal  the  least  evidence  of  these  lesions.  The  most  interesting  fea- 
ture connected  with  this  condition  is  the  possible  paths  of  infection 
of  this  bacillus.  It  has  been  concluded  by  McFadyean  that,  in  cer- 
tain cases  observed  by  him,  an  external  lesion  of  the  hock  or  super- 
ficial sloughing  of  the  skin  was  the  point  of  entrance  of  the  germ. 
In  those  cases  in  which  no  such  ulcerating  surfaces  are  present  it  is 
presumed  that  the  bacillus  enters  the  alimentary  canal  and  reaches 
the  portal  circulation,  whence  it  is  disseminated  throughout  the  liver 
with  resulting  areas  of  necrosis.  It  is  also  possible,  as  Ostertag,'* 
Edelmajm,®  Olt,^^  and  Meyer  ^'^  have  suggested,  for  these  organisms 
to  reach  the  liver  through  the  umbilical  vein  by  infection  of  the  navel. 
It  is  not  unlikely  that  following  the  healing  of  the  navel  these  centers 
of  infection  in  the  liver  remain  as  the  only  result  of  such  omphalic 
contamination,  and  hence  on  slaughter  no  other  lesions  may  be  ob- 
served in  the  carcass.  The  foci  in  the  lungs  and  cardiac  necrosis  can 
be  readily  explained  as  of  embolic  origin  from  the  bacilli  circulating 
in  the  blood.  Thus  Nielsen  ^^  described  two  cases  of  pulmonary 
necrosis  in  horses  following  scratches,  and  Caudwell  ^  a  similar  case. 
The  latter  observer  had  previously  reported  one  case  of  multiple 
necrosis  in  the  lung  of  a  calf,  in  which  the  lesions  were  metastatic  and 
secondary  to  an  ulcerative  patch  on  the  palate  of  the  animal,  and 
similar  necrotic  areas  in  the  heart,  kidney,  and  voluntary  muscles  of 
cattle. 

Jensen  and  Georgewitsch  **  have  likewise  reported  bacillary  necro- 
sis in  the  kidneys  as  well  as  in  the  spleen  of  cattle. 

«  Although  McFadyean  has  not  furnished  satisfactory  proof  for  this  assertion, 
the  fact  that  bacillary  necrosis  does  occur  in  the  liver  of  sheep  has  been  deter- 
mined by  the  experiments  of  Mettam  "  and  Edelmann,^  the  latter  also  observing 
it  in  the  liver  of  hogs,  horses,  and  dogs.  LJigmzea  Dy  ^v^v/giv^ 
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HOG    CHOLESA    AND    NE0BOBACILL08IS.  * 

There  can  be  no  doubt  that  hitherto  the  hog-cholera  bacillus  has 
been  given  too  much  credit  for  the  lesions  customarily  seen  in  that 
disease.  As  long  ago  as  1887  it  was  surmised  by  Schiitz,  and  demon- 
strated in  1889  by  Bang  and  later  confirmed  by  Zschokke,  Olt,**  and 
others  that  the  superficial  necroses  occurring  in  the  intestine  and 
stomach  of  cases  of  hog  cholera  were  due  to  the  hog-cholera  bacillus, 
whereas  the  deeper  necroses  were  invariably  dependent  upon  the  pres- 
ence of  B.  necrophorvs  playing,  as  secondary  invader,  its  role  of 
producer  of  deep  and  progressive  tissue  necrosis. 

This  view  is  still  further  confirmed  in  our  minds  by  a  recent  study 
of  a  number  of  histological  preparations  belonging  to  this  labora- 
tory and  made  by  Prof.  Theobald  Smith  during  the  investigation  of 
hog  cholera  in  the  eighties.  Slide  No.  19,  dated  October,  1884, 
marked  "Hog  cholera,  ulcer  of  the  stomach,"  number  of  pig  not  given, 
reveals  superficial  ulcer,  great  numbers  of  micrococci,  and  short  rods. 
On  the  other  hand,  sections  of  ulcers  of  stomach  from  pigs  Nos.  125, 
140,  and  145  show  ulcers  penetrating  deeply  into  the  submucosa.  At 
the  base  of  these  ulcers  is  to  be  seen  a  deeply  stained  ribbon  made  up 
of  bundles  of  long  filamentous  bacilli  enveloping  in  their  meshes 
numerous  round  cells  and  leucocytes.  Between  this  line  and  the  still 
sound  portion  of  the  intestinal  wall  is  an  area  of  poorly  stained  cells 
l)espeaking  in  all  probability  the  incipient  necrosis  produced  by  the 
toxin  of  the  advancing  necrosis  bacilli.  Slides  from  intestinal  ulcers 
and  ulcers  of  the  colon  of  pigs  Nos.  67,  71,  72,  73,  and  121  all  show 
the  superficial  portions  of  the  necrosed  intestinal  wall  crowded  with 
micrococci  and  short  rods,  but  in  the  deeper  portions  of  the  ulcers 
penetrating  the  loose  connective  tissue  structure  of  the  submucosa  are 
to  be  found  invariably  the  long,  wavy,  beaded  filaments  so  character- 
istic of  B.  neerophcrms. 

As  additional  evidence  we  refer  to  recent  examinations  made  by  us 
of  caseonecrotic  lesions  in  hogs  just  dead  of  hog  cholera.  In  all  such 
chronic  lesions,  whether  of  the  stomach  or  intestine,  we  found  in 
the  deeper  portions  on  the  border  line  between  the  healthy  and  dis- 
eased tissues  numerous  bundles  of  B.  necrophoms.  Inoculation  of 
such  material  into  the  back  of  a  rabbit  resulted  in  the  usual  coagula- 
tion necrosis,  bearing  out  the  statement  of  Theobald  Smith  that  "  in 
rabbits  the  local  effect  of  such  inoculation  is  usually  quite  severe." 

AVIAN    DIPHTHERIA    AND    NECROBACILLOSIS. 

It  must  be  acknowledged  that  the  final  word  on  the  etiology  of  so- 
called  avian  diphtheria  has  not  yet  been  spoken.  Till  then  the  speci- 
ficity of  the  disease  is  open  to  question.  The  almost  universal  acknowl- 
edgment that  the  word  "  diphtheria  "  should  be  a^,^tedj)nl^  wi^^ 
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the  Klebs-Loffler  bacillus  makes  the  title  "  avian  diphtheria  "  a  mis- 
nomer for  the  affections  usually  so  denominated.  It  is  admitted  on 
all  sides  that  various  microorganisms  possess  the  power  of  produc- 
ing diphtheric  inflammations — that  is,  inflammations  characterized 
by  the  production  of  a  membrane.  The  several  microorganisms, 
more  or  less  pathogenic,  sometimes  in  pure  culture,  recovered  by  dif- 
ferent investigators  from  various  outbreaks  of  pseudomembranous 
inflammations  of  the  mouth  and  throat  of  chickens  and  other  avian 
species  speak  loudly  in  favor  of  this  position.  The  failure  of  equally 
able  men  to  recover  from  equally  virulent  outbreaks  the  same  micro- 
organism is  still  further  confirmatory.  In  numerous  necropsies  of 
different  species  of  birds  affected  with  exudative  and  pseudomem- 
branous inflammations  of  the  mouth,  nose,  and  throat  we  have  been 
struck  with  the  decided  tendency  toward  localization  of  the  lesions 
in  those  regions,  the  failure  to  recover  any  organism  from  the  blood, 
and  the  enforced  inference  of  death  from  toxinemia.  Some  recent 
bacteriologic  findings  in  this  laboratory  have  increased  the  impor- 
tance of  these  observations.  From  the  exudate  i^;i  the  mouth  of  the 
kite,  to  which  reference  has  already  been  made,  was  recovered  by 
cultural  and  animal  inoculation  methods  a  pathogenic  variety  of 
Bacterium  mrogenes  together  with  Bacillus  necropkornis.  From  two 
chickens  affected  with  diphtheritic  roup  and  representing  different 
flocks  and  different  outbreaks  was  recovered,  by  cultural  and  animal 
inoculation  methods,  B,  necrophorus.  In  the  case  of  one  chicken 
there  was  also  associated  a  nonmotile  rod  pathogenic  for  rabbits;  in 
the  other  a  nonpathogenic  organism  was  associated  with  the  necrosis 
bacillus.  The  bacteria  above  mentioned  were  in  neither  case  patho- 
genic for  chickens  nor  were  lesions  produced  by  the  injection  of  B, 
necrophorus.  It  is  more  than  a  mere  inference — in  fact,  it  is  a  log- 
ical deduction — when  we  assume  that  the  local  depredations  of  asso- 
ciated bacteria  or  other  irritating  agent  offered  to  the  soil-  and  manure- 
contaminating  necrosis  bacillus  a  ready  entrance  into  the  tissues  as 
a  secondary  invader. 

We  do  not  consider  that  we  have  settled  the  question  of  avian  diph- 
theria. We  do  wish  the  name  could  be  abolished  and  for  such  affec- 
tions in  the  avian  species  titles  be  used  that  are  more  in  accord  with 
the  pathologic  findings.  Remembering  that  Ritter  found  the  necro- 
sis bacillus  in  association  with  what  he  called  avian  diphtheria,  that 
Jensen  has  lately  recorded  some  unpublished  investigations  by  his 
assistant  Leth  in  the  same  line,  we  suggest  deep-going  local  antisep- 
tics in  the  treatment  of  all  pseudomembranous  affections  of  the 
mouths  of  chickens  and  other  birds,  and  at  the  necropsies  of  all  fatal 
cases  of  such  affections  careful  search  for  B,  necrophorus. 
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EXPERIMENTAL   PATHOLOGY. 

Inoculation  experiments  are  an  important  aid  in  diagnosis.  The 
tissue  changes  in  the  rabbit  and  mouse  after  inoculation  with  B. 
necrophoru8  are  so  characteristic  as  to  become  "an  essential  factor  in 
the  identification  of  the  microorganism.  Furthermore,  the  work  of 
recovering  the  necrosis  bacillus  is  much  simplified  by  the  use  of  these 
animals. 

EXPERIMENTS   ON   BABBITS. 

Subcutaneous  method. — ^These  animals  are  highly  susceptible  to  the 
action  of  B.  necrophorus^  and  to  this  susceptibility  is  due  the  ease 
with  which  the  presence  of  the  germ  in  diseased  tissue  may  be  demon- 
strated. A  bit  of  tissue  adjacent  to  the  border  of  the  necrosed  area 
is  emulsified  in  a  normal  saline  solution.  The  subcutaneous  inocu- 
lation of  a  rabbit  with  0.5  c.  c.  of  this  emulsion  will  result  in  the 
death  of  the  animal  within  one  week.  In  order  to  free  the  tissues  of 
the  experiment  animal  from  other  forms  of  microorganisms  naturally 
present  in  material  taken  from  a  necrotic  area  in  contact  with  the 
outside  world,  it  is  advisable  to  use  a  second  or  even  a  third  rabbit. 
The  first  rabbit  will,  however,  in  spite  of  the  contaminated  material 
used  in  its  inoculation,  show  very  characteristic  lesions,  which  can 
be  referred  to  the  action  of  no  organism  other  than  the  bacillus  of 
necrosis.  The  chief  of  these  typical  changes  will  be  noted  at  the 
point  of  inoculation,  where,  lying  beneath  the  skin  and  extending 
down  for  a  greater  or  less  depth  into  the  muscular  tissues,  is  found  an 
irregular  area  about  1^  to  2  inches  in  diameter.  This  area  offers  to 
the  naked  eye  much  the  appearance  of  a  flattened  mass  of  soft,  fresh 
putty,  and  to  the  nose  the  penetrating  odor  already  referred  to  as 
between  the  smell  of  cheese  and  that  of  glue.  This  pulpy,  yellowish- 
white  malodorous  mass  is  the  detritus  of  muscular,  fatty,  and  vascular 
tissues  which  have  been  attacked  and  destroyed  through  the  presence 
of  the  necrosis  bacillus  as  well  as  by  its  effective  poisons.  Reaching 
out  into  the  surrounding  tissues  for  about  1^  inches  in  all  directions 
is  found  a  zone  of  inflammatory  tissue,  and  the  subcutaneous  and 
muscular  tissues  of  the  abdominal  region  are  inflamed  and  edematous 
through  extension  by  gravitation  of  the  disease  process  from  the  local 
lesion  caused  by  inoculation.  Not  seldom  in  these  cases  is  there  to  be 
observed  a  marked  development  of  gas  bubbles.  Frequently  that 
portion  of  the  large  colon  adjacent  to  the  diseased  abdominal  wall  is 
greatly  injected  and  adherent  to  the  parietal  peritoneum  by  a  plastic 
exudate  containing  numerous  short  and  long  forms  of  the  bacillus  of 
necrosis.  This  part  of  the  peritoneum  is  also  inflamed  and  presents 
petechial  hemorrhages.  Examination  of  the  soft  mass  found  in  the 
necrosed  area  at  the  point  of  inoculation  shows  that  it  is  penetrated 
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in  every  direction  by  long  threadlike  bacilli,  and  the  subcutaneous 
inoculation  of  a  second  rabbit  with  a  small  scraping  from  this  mass 
serves  to  eliminate  a  large  proportion  of  the  contaminating  organisms. 
Because  of  the  greater  purity  of  the  material  now  used,  the  inocula- 
tion will  not  result  fatally  until  a  period  usually  from  eight  to  four- 
teen days,  although  occasionally  death  has  been  deferred  nineteen, 
and  in  one  case  twenty-three,  days.  In  many  instances  it  will  be 
found  that  this  longer  period  has  proved  sufficient  to  allow  the 
circulation  to  take  up  a  few  of  the  bacilli  and  deposit  them  in  the 
plexuses  of  the  lungs,  liver,  or  kidneys,  where  small,  yellowish-white 
spots  of  necrosis  will  result,  which  may  be  readily  peeled  out  as  if  in 
a  capsule. 

From  these  secondary  visceral  necroses  pure  cultures  of  B.  nee- 
rophorus  may  now  be  obtained,  and  its  further  development  secured 
by  the  utilization  of  anaerobic  methods  of  culture.  The  injection  of 
0.5  c.  c.  of  these  pure  cultures  under  the  skin  of  the  back  produced 
the  same  characteristic  yellowish-white  area  of  muscular  necrosis 
about  the  point  of  inoculation  and  the  peculiar  penetrating  odor  so 
constant  with  this  bacillus.  The  course  of  the  disease  is  about  the 
same  as  when  an  emulsion  of  the  fresh  tissue  has  been  injected,  and 
in  those  cases  in  which  life  was  prolonged  several  weeks  metastatic 
areas  of  focal  necrosis  were  always  noted.  The  approach  of  death  is 
usually  indicated  by  convulsions;  the  animal  comes  out  of  one  to  be 
seized  with  another,  death  generally  resulting  in  a  few  hours  after  the 
onset  of  the  first  convulsion.  In  the  majority  of  rabbits  that  suc- 
cumbed to  this  disease  a  marked  rigor  mortis  was  observed,  especially 
noticeable  in  the  hind  quarters,  causing  the  back  to  be  arched  and  the 
legs  contracted  as  if  in  a  tetanic  spasm.  Microscopic  examination  of 
tissue  taken  from  the  necrosed  area  or  from  metastatic  lesions  of  the 
liver  or  lungs  shows  the  presence  of  typical  necrosis  bacilli  in  great 
numbers.  In  the  case  of  organic  lesions  these  filaments  are  seen  to 
be  arranged  along  the  border  of  the  area  of  necrosis,  whereas  the 
central  portion  is  amorphous  and  does  not  reveal  the  presence  of  any 
microorganisms. 

Intravenous  method. — The  intravenous  method  of  inoculation  was 
adopted  in  nine  cases,  four  of  which  resulted  in  the  death  of  the 
animal.  Each  rabbit  received  in  the  posterior  auricular  vein  0.3  c.  c. 
of  an  emulsion  of  the  tissue  filtered  through  cotton,  the  filtrate  con- 
taining numerous  bacilli. 

The  course  of  the  disease  ranged  from  seven  to  twelve  days.  The 
symptoms  exhibited  in  all  cases  were  the  same  as  those  induced  by 
subcutaneous  inoculation,  and  consisted  of  gradual  emaciation,  fol- 
lowed by  the  loss  of  appetite  and  by  convulsions,  paralysis,  and  death. 
The  postmortem  examination  showed  the  principal   lesions  to   be 
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located  in  the  thoracic  cavity.  The  lungs  contained  several  caseous 
nodules  the  size  of  peas  surrounded  by  a  hemorrhagic  zone,  and  in 
one  rabbit  the  left  principal  lobe  was  adherent  to  the  costal  pleura  by 
a  thick,  purulent  exudate.  In  each  case  the  costal  pleura  contained 
several  metastatic  foci,  and  the  chest  muscles  in  two  instances  were 
the  seat  of  one  or  two  localized  areas  of  coagulation  necrosis.  In 
another  the  caseous  process  had  included  the  entire  surface  of  both 
lungs,  the  pericardium,  and  the  heart  itself,  until  all  were  superficially 
fused  into  one  cheesy  mass.  The  liver  of  one  animal  contained  eight 
superficial  areas  of  caseation  varying  in  size  from  a  pea  to  a  hazelnut 
and  was  adherent  to  the  diaphragm  and  abdominal  muscles.  All 
other  organs  were  normal.  No  Lesion  was  observed  about  the  point 
of  inoculation  in  three  cases;  the  fourth  showed  a  narrow  strip  of 
necrosis  along  the  line  of  the  vein  for  about  half  an  inch.  Cover- 
glass  preparations  made  from  the  lesions  contained  numerous  char- 
acteristic specimens  of  B.  necrophonts, 

EXPERIMENTS   ON    MICE. 

Subcutaneous  inoculation. — ^The  remarkable  susceptibility  of  the 
white  mouse  to  "  necrophorus  infection  "  makes  this  animal  an  excel- 
lent medium  for  the  preservation  of  the  virulence  of  that  microorgan- 
ism, as  well  as  a  means  of  obtaining  it  in  pure  culture.  Unfortunately, 
this  animal's  extreme  susceptibility  to  many  forms  of  bacteria  usually 
found  in  necrotic  areas  disqualifies  it  for  use  in  the  early  stages  of  an 
investigation.  The  inoculation  experiments  may  be  carried  on  by 
placing  a  small  bit  of  necrosed  tissue  in  a  pocket  in  the  skin  of  the 
back,  or  by  injecting  into  the  same  region  0.1  c.  c.  of  a  fluid  culture 
or  emulsion  containing  the  germ  in  a  pure  state.  In  two  to  four 
days  the  point  of  inoculation  is  covered  with  a  rather  thick,  blackish, 
or  dark-brown  dry  scab,  around  which  is  a  zone  of  redness.  Beneath 
this  scab  proceeds  a  coagulation  necrosis  spreading  through  the  sub- 
cutaneous tissues  until  the  mouse  is  completely  mummified,  shriveled 
up,  and  covered  with  a  dry  parchment-like  coating;  or,  penetrating 
into  the  body  cavities  in  its  course,  successfully  caseates  muscle, 
cartilage,  bone,  and  viscera.  In  some  of  these  cases  so  general  be- 
comes the  caseous  process  that  it  is  difficult  to  decide  whether  the 
viscera  have  suffered  embolic  necrosis  or  have  become  involved  in  the 
progressive  caseation  through  extension  by  contiguity.  In  cases  in 
which  necrotic  action  was  less  widespread  small  focal  necroses  con- 
taining B.  necrophorus  in  pure  culture  were  found  in  the  lungs,  liver, 
and  spleen.  In  our  experiments  mice  have  died  as  early  as  five  and 
as  late  as  twenty -one  days. 
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EXPEBIMENTS   ON   GUINEA  PIGS. 

Guinea  pigs  were  inoculated  with  pure  cultures  of  necrosis  bacilli 
by  both  the  subcutaneous  and  intraabdominal  methods,  but  these  were 
followed  by  negative  results.  Nine  animals  were  used  in  the  experi- 
ments, and  doses  ranging  from  0.25  to  1  c.  c.  of  a  forty-eight  hour 
bouillon  culture  were  injected  without  producing  any  unfavorable 
effects.  However,  one  positive  result  was  obtained  in  guinea  pig  No. 
3181,  which  was  injected  intraabdominally  with  0.5  c.  c.  of  an  emul- 
sion of  the  necrosed  tissue  taken  from  the  mouth  of  a  calf.  Death 
followed  on  the  tenth  day.  On  autopsy  the  carcass  appeared  emaci- 
ated. The  point  of  inoculation  in  the  prepubic  region  was  surrounded 
by  an  abscess  several  millimeters  in  diameter  containing  a  rich  yel- 
lowish pus.  In  the  linea  alba,  several  inches  above  this  abscess,  was 
an  extensive  nodule  1.5  cm.  in  diameter,  involving  the  muscular 
tissue  and  the  peritoneal  lining.  It  contained  the  same  character 
of  pus.  On  the  right  side  of  the  linea  alba  the  peritoneum  was 
adherent  to  the  contiguous  loop  of  the  colon  opposite  the  last  rib. 
The  right  and  left  lobes  of  the  liver  were  almost  fused  into  one  by 
abscess  formation.  The  right  lobe  particularly  was  the  seat  of  sev- 
eral abscesses  1^  cm.  long  by  1  cm.  wide,  with  a  line  of  demarcation 
plain  and  straight  between  the  part  absolutely  necrosed  and  the 
invaded  portion.  The  spleen  appeared  mottled  and  slightly  enlarged, 
and  the  kidneys  were  deeply  congested.  The  lungs  were  engorged  on 
the  right  side  and  showed  oni  or  two  foci  of  hepatization.  The  pres- 
ence of  B,  necrophorus  in  these  liver  abscesses  was  demonstrated  by 
microscopic  preparations  and  by  animal  inoculations. 

GENERAL  PROPHYLAXIS. 

Prophylaxis  should  be  carried  out  in  various  ways,  according  to 
the  particular  character  of  necrobacillosis  to  be  prevented.  Thus 
joint-ill,  omphalophlebitis,  and  such  cases  of  multiple  necrosis  of  the 
liver  and  other  viscera  as  arise  from  infection  of  the  umbilicus  may 
be  prevented  by  the  following  precautionary  measures:  The  female, 
at  the  end  of  the  period  of  gestation,  is  provided  with  dry,  clean  bed- 
ding and  comfortable  quarters.  The  external  genitals  and  tail  are 
washed  with  3  per  cent  creolin  or  lysol  solution.  Immediately  after 
the  birth  of  the  young  its  umbilical  cord  is  cleansed  and  disinfected 
by  an  application  of  the  same  solution,  followed  by  painting  it  with 
flexible  collodion,  or  a  solution  composed  of  1  pint  of  wood  alcohol 
and  15  grains  of  iodine.  By  this  treatment  the  navel  is  rid  of  con- 
taminating organisms,  and  the  exposed  blood  vessels  at  that  point  are 
closed  as  paths  of  infection. 

Again,  in  necrotic  stomatitis,  prevention  would  consist  in  the  thor- 
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ough  disinfection  once  daily  for  five  days  of  the  mouths  and  nostrils 
of  those  animals  that  have  been  exposed  by  the  eruption  of  the  first 
teeth  or  by  the  shedding  of  the  milk  teeth  or  through  association  with 
affected  animals.  In  preventing  necrotic  quittor  and  scratches  it  is 
necessary  to  take  all  wounds  and  injuries  of  the  hoof  early  and  treat 
them  antiseptically  to  prevent  their  contamination  with  the  necrosis 
bacillus.  To  avoid  necrotic  vaginitis  absolute  cleanliness  should  ac- 
company all  treatment  of  obstetrical  cases  and  prompt  repair  be 
made  of  all  lacerations  and  other  injuries  of  the  genital  tract  follow- 
ing parturition.  In  all  forms  of  necrobacillosis  it  is  essential  to 
separate  the  sick  from  the  healthy  animals,  and  to  disinfect  com- 
pletely all  stalls,  sheds,  pens,  etc.,  with  a  5  per  cent  solution  of  car- 
bolic acid,  to  which  has  been  added  sufficient  lime  to  make  the  dis- 
infected area  conspicuous.  As  it  has  been  shown  that  the  large  ma- 
jority of  species  of  domestic  animals  are  susceptible  to  this  infection 
and  that  a  constant  relation  may  exist  between  an  attack  of  one  form 
of  necrobacillosis  and  the  previous  occurrence  of  another  type  of  the 
infection  in  the  same  or  another  species  of  animal  on  the  place,  it 
behooves  one  to  prevent  any  susceptible  animal  of  whatever  species 
from  coming  in  contact  with  a  diseased  one,  or  with  such  stalls,  sheds, 
manure,  and  old  bedding  as  might  be  harborers  of  the  contagion. 

GENERAL   THERAPEUTICS. 

In  those  cases  of  necrobacillosis  with  fexternal  lesions  the  treatment 
consists,  first,  in  removing  the  caseous  patches  or  necrotic  tissue  in 
order  to  expose  the  causative  agent.  The  latter  being  an  anaerobe, 
exposure  to  the  atmosphere  will  of  itself  prove  beneficial.  Removal 
of  the  necrosed  material  may  be  accomplished  by  the  use  of  a  curet, 
knife,  or  hot  iron.  The  exposed  area  should  then  be  treated  as  a  com- 
mon wound  by  washing  it  thoroughly  with  antiseptic  solutions,  espe- 
cially Lugol's  solution  or  5  per  cent  carbolic  acid,  which  seem  to 
have  a  greater  effect  on  the  bacillus  than  most  germicides.  The 
formation  of  granulation  tissue  in  exposed  regions  may  be  stimu- 
lated by  antiseptic  salve,  such  as  carbolized  vaseline,  or  by  dressings 
of  camphor  or  calomel.  In  necrotic  quittor,  where  the  cartilage  has 
become  involved,  it  is  advisable  to  inject  strong  caustic  solutions  for 
the  purpose  of  destroying  the  diseased  tissue  or  to  extirpate  the 
diseased  cartilage  by  an  operation,  followed  by  the  usual  antiseptic 
dressing.  In  necrotic  vaginitis  and  metritis  douches  of  warm  anti- 
septic solutions,  such  as  1  per  cent  carbolic  acid,  creolin,  or  lysol,  are 
indicated.  Success  has  followed  the  treatment  of  anovulvitis  with  5 
per  cent  solution  of  carbolic  acid  or  creolin  and  the  subsequent  appli- 
cation of  silver  nitrate  to  the  ulcers  as  a  caustic.  The  treatment  of 
multiple  necrosis  of  the  viscera  is  not  possible,  as  the  symptoms  are 
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rarely  noted,  and  even  if  they  were  diagnosed  remedies  would  not 
avail. 

ECONOMICS, 

This,  the  objective  point  of  the  paper,  our  readers  will  concede  has 
been  kept  before  us  throughout  the  entire  discussion.  In  necro- 
bacillosis  we  have  a  many-sided  affection  of  vast  importance  to  the 
agriculturist  and  of  considerable  interest  to  those  in  control  of  zoolog- 
ical gardens.  It  may  locate  itself  in  any  tissue.  Few,  if  any,  ani- 
mals are  immune  from  natural  infection  by  it.  Any  disturbance 
of  tissue  integrity,  whether  by  disease  or  traumatism,  opens  the  way 
for  its  invasion.  Its  bacillary  agent,  B,  necropfiorus^  is  everywhere 
present,  notably  in  manure  and  manure-contaminated  soil. 

Its  presence  in  any  part  of  the  body  is  a  menace  to  the  joints  and 
viscera  by  reason  of  its  metastatic  tendencies,  and  an  almost  certain 
harbinger  of  death  by  general  intoxication.  The  existence  of  the 
disease  in  one  animal  endangers  the  growth,  usefulness,  and  even  life 
of  every  other  susceptible  animal  on  the  farm.  The  ease  with  which 
it  is  grafted  on  a  damaged  tissue  is  equaled  only  by  the  facility  with 
which  it  may  be  ousted  by  the  early  use  of  energetic  antisepsis.  The 
fact  that  it  is  enzootic  instead  of  epizootic  makes  it  no  less  costly  to 
the  farmer  whose  stock  becomes  the  sphere  of  its  operations.  In 
short,  in  B.  necrophorus  and  necrobacillosis  we  have  an  ever-impend- 
ing danger  concerning  which  it  is  not  too  much  to  aver  that  its 
presence  is  as  common  as  that  of  manure,  its  inoculability  as  easy  as 
that  of  blackleg,  its  financial  depreciation  of  the  individual  attacked 
as  positive  as  that  of  scabies,  its  fatality  as  high  as  that  of  foot-and- 
mouth  disease,  and  its  treatment  as  simple  as  that  of  epizootic 
lymphangitis.  Nevertheless,  the  disease  is  not  one  which,  like  some 
others,  the  Government  can  by  sanitary  regulations  proceed  to  eradi- 
cate. The  individual  farmer,  aided  by  the  weapons  of  veterinary 
^ience,  must  battle  with  it  himself. 
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FOOT-ROT  OF  SHEEP.* 

By  John  R.  Mohij:b,  V.  M.  D., 
Chief  of  Pathological  Division,  Bureau  of  Animal  Industry, 

AND 

Henby  J.  Washburn,  D.  V.  S., 
Assistant  in  Pathological  Division,  Bureau  of  Animml  Industry, 

HISTORICAL   REVIEW. 

Foot-rot  was  first  described  by  Chabert  in  the  year  1791  as  existing 
north  of  the  Pjrrenees  on  the  banks  of  the  Gironde  and  lower  Medoc. 
Later  it  spread  to  central  France,  and  was  described  by  Pictet  in  1805 
and  by  Gohier  in  1808,  both  of  whom  declared  it  to  be  a  communica- 
ble disease.  It  was  likewise  observed  about  this  time  in  Piedmont, 
Italy,  and  spread  into  Germany  about  1815  as  a  result  of  the  intro- 
duction of  French  Merinos.  Not  only  has  it  appeared  in  epizootic 
form  in  continental  Europe,  but  it  has  also  spread  through  Great 
Britain,  Australia,  and  the  United  States,  where  it  was  not  infre- 
quently observed  during  the  past  century. 

The  date  of  its  first  appearance  on  American  soil  is  unknown. 
The  statement  has  frequently  been  made  that  the  disease  was  brought 
to  American  shores  by  the  colonists  through  importations  of  Spanish 
Merinos,  and  this  statement  seems  to  have  been  accepted  by  many 
writers  without  question  or  discussion.  The  first  importation  of 
Spanish  Merinos  for  breeding  purposes  is  reported  to  have  been  made 
in  the  year  1808,  but  the  disease  had  become  well  established  in  this 
country  prior  to  that  time.  Another  reason  for  considering  sheep 
from  Spain  very  improbable  as  originators  of  the  disease  upon 
American  soil  is  the  fact  that  the  sheep  of  Spain  have  been  remark- 
ably free  from  foot-rot.  It  is  even  asserted  that  it  has  never  been 
seen  on  the  dry  table-lands  which  constitute  the  pastures  of  the  en- 
tire region  south  of  the  Pyrenees.  Spanish  Merinos  may  have  intro- 
duced the  disease  here,  but  it  is  very  probable  that  they  were  first 
shipped  from  Spain  to  some  other  country,  and  thence,  after  a  longer 
or  shorter  stay  in  their  new  home,  reshipped,  together  with  an  infec- 

aThis  paper  is  an  abstract  of  Bulletin  No.  63  of  this  Bureau. 

Digitized  by  vjiJO^lC 


118  BUREAU    OF   ANIMAL   INDU8TBY ^21at   BEPOBT. 

tion  of  foot-rot,  to  America.  It  has  been  historically  stated  that  the 
first  settlers  who  attempted  to  establish  flocks  of  sheep  upon  the 
prairie  farms  of  Ohio,  Indiana,  and  Illinois  met  with  most  disheart- 
ening experiences,  which  were  in  a  measure  due  to  the  spread  of  foot- 
rot.  In  the  year  1797  an  agricultural  settlement  was  made  in  Illi- 
nois by  farmers  from  the  eastern  colonies,  who  brought  with  them 
flocks  and  herds  of  the  sheep  and  cattle  common  to  the  section  of  the 
country  whence  they  came.  During  the  decade  following  many  new 
homes  were  established  in  the  prairie  regions,  and  a  number  of  the 
•settlers  brought  with  them  foundation  stock  with  the  intention  of 
growing  large  flocks  of  sheep,  but  wolves  and  panthers  proved  to 
be  very  destructive,  and  liver  disease  and  foot-rot  also  hindered  the 
establishment  of  large  bands,  until  finally  the  pioneers  were  forced  to 
be  content  with  small  flocks  that  could  be  constantly  housed,  guarded, 
and  giveu  careful  attention. 

The  farmers  of  Maryland  and  Virginia  were  taking  an  increasing 
interest  at  this  time  in  improved  sheep.  They  had  many  discourag- 
ing conditions  to  contend  with,  and  although  it  is  possible  that  foot- 
rot  was  not  known  among  their  flocks  at  this  time,  it  is  certain  that 
much  trouble  was  caused  by  the  appearance  of  "  diseases,  dogs,  and 
wolves,"  and  that  contagious  foot-rot  made  itself  known  and  feared 
as  early  as  1832  in  these  States. 

Owing  to  the  imperfect  knowledge  at  that  time  of  matters  pertain- 
ing to  bacterial  diseases,  the  sheep  owners  struggled  against  the 
spread  of  foot-rot  in  their  flocks  somewhat  unsuccessfully,  and  it 
often  required  constant  watchfulness  and  persistent  treatment  for 
three  or  four  years  to  eradicate  the  disease  after  it  had  become  thor- 
oughly established  upon  the  premises  of  the  sheep  grower. 

Later  than  this,  in  the  late  fifties  and  early  sixties,  there  was  a 
marked  revival  of  interest  in  sheep  raising  throughout  the  Middle 
West,  and  at  this  time  many  who  had  previously  devoted  their 
energies  exclusively  to  grain  or  to  cattle  and  hogs,  concluded  to 
change  over  to  sheep,  and  the  resulting  traffic  in  these  animals -caused 
them  to  be  moved  about  over  the  country  roads  and  into  new  sections 
of  the  agricultural  regions  in  numbers  never  before  equaled.  In 
several  instances  these  traveling  flocks  carried  foot-rot  with  them 
and  infected  the  flocks  with  which  they  came  in  contact  along  their 
routes.  The  States  of  Ohio,  Michigan  (southern),  Illinois,  and 
Iowa  were  most  seriously  infected,  and  in  all  of  them  the  disease 
secured  such  firm  foothold  that  several  years  of  strenuous  combat 
\vere  necessary  before  it  was  even  partially  subdued.  It  was  during 
this  period  that  a  sheep  raiser  of  long  practical  experience,  in  writ- 
ing from  his  home  State,  Ohio,  made  the  statement  that  farmers  in 
his  part  of  the  country  had  in  times  past  been  seriously  troubled  by 
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Ihe  appearance  of  stubborn  outbreaks  of  foot-rot  among  their  flocks 
of  sheep.  In  no  case,  however,  had  he  been  able  to  discover  the 
spontaneous  appearance  of  the  disease,  but  with  a  little  persistent 
inquiry  it  had  been  an  easy  task  to  trace  the  origin  of  each  outbreak 
to  the  careless  handling  of  diseased  sheep  brought  from  other  locali- 
ties. Since  that  time  the  disease  has  appeared  frequently,  but  its 
spread  has  never  assumed  such  alarming  proportions,  and,  owing  to 
a  better  understanding  of  the  malady,  it  has  been  more  successfully 
controlled. 

SYMPTOMS    AND    LESIONS. 

The  first  evidence  of  an  attack  of  foot-rot  to  attract  the  attention  of 
the  shepherd  is  a  slight  lameness,  which  rapidly  becomes  more 
marked.  Previous  to  this,  however,  there  has  appeared  a  moist  area 
just  above  the  homy  part  of  the  cleft  of  the  foot,  and  this  has  grad- 
ually reddened  and  assumed  a  feverish,  inflamed  appearance.  It  may 
first  become  visible  either  at  the  front  or  back  part  of  the  cleft,  but 
usually  the  erosions  make  their  first  appearance  at  the  heel.  The 
inflammation  rapidly  penetrates  beneath  the  homy  tissue,  while  from 
the  ulcerous  opening  there  exudes  a  thin,  purulent  fluid.  The  lame- 
ness has  increased  and  the  region  of  the  foot  above  the  hoof  is  becom- 
ing swollen  and  warm  to  the  touch.  The  exudate  from  the  erosions 
contains  pus  cells,  bits  of  destroyed  tissues  of  the  foot,  and  bacteria. 
It  possesses  an  odor  pungent  and  disagreeable,  but  at  the  same  time 
very  characteristic.  The  experienced  sheep  man  is  frequently  able 
to  detect  the  presence  of  the  disease  in  a  flock  of  sheep,  even 
though  it  be  while  making  a  casual  visit  to  a  strange  flock,  simply  by 
means  of  the  diagnostic  and  unmistakable  odor  which  arises  from  the 
affected  feet.  This  odor  is  so  pathognomonic  of  the  disease  that  it 
would  reveal  the  presence  of  affected  sheep  to  one  familiar  with  the 
character  of  the  iufection,  even  before  noticing  the  animals. 

The  erosion  progresses,  if  no  treatment  is  applied,  and  there  is 
rapid  formation  of  fistulous  passages  beneath  the  homy  covering  of 
the  foot,  while  the  softer  tissues  of  the  interdigital  space  are  grad- 
ually becoming  degenerated  and  purulent.  The  invading  microor- 
ganisms possess  marked  burrowing  propensities,  and  the  result  of 
their  activity  is  that  large  areas  of  the  hoof  become  loosened  from  the 
ftensitive  tissues  lying  beneath. 

The  invasion  of  the  necrotic  process  may  continue  until  ligaments, 
tendons,. and  even  the  bones  are  attacked;  but  before  this  final  stage 
is  reached  nature  will  attempt  to  repair  the  damage,  and  for  this  pur- 
pose the  secretion  of  formative  elements  in  the  injured  part  is  greatly 
increased,  until  there  appears  a  peculiar  growth  composed  of  horny 
elements,  dense  epithelial  cells,  and  granulation  tissue.    These  unsuc- 
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cessful  attempts  at  renewed  development  of  tissue  are  termed  "  fun- 
goid growths,"  and  they  have  been  known  to  materially  hasten  the 
shedding  of  the  homy  covering  of  the  foot  by  their  persistent  enlarge- 
ment within  the  ulcerous  channels  cut  by  the  advancing  infective 
elements. 

The  hoof  of  a  sheep  suffering  from  a  chronic  case  of  foot-rot  grows 
out  rapidly  and  becomes  very  hard.  It  will  often  be  found  with  the 
toes  so  thickened  and  lengthened  that  the  front  part  of  the  foot  is 
raised  above  its  natural  incline  and  the  tendons  at  the  heel  are  sub- 
jected to  additional  strain,  all  of  which  tends  to  increase  the  lameness 
and  the  awkwardness  in  gait  of  the  victim.    These  thickened  and 


Fig.  1.— Hoof  of  sheep  showing  effects  of  chronic  foot-rot. 

elongated  toes  will  frequently  be  seen  to  have  attained  an  added 
length  of  3  or  even  4  inches,  and  they  curl  up  like  sled  runners, 
greatly  interfering  with  the  progression  of  the  animal.  (See  fig.  1.) 
The  sheep  finds  the  act  of  walking  so  painful  when  the  disease  has 
become  thoroughly  established  that  it  remains  quietly  lying  in  some 
secluded  comer  or,  if  diseased  in  the  forefeet  only,  crawls  around  on 
its  knees  in  its  efforts  to  keep  with  the  remainder  of  the  flock  or  to 
get  within  reach  of  its  food.  Its  temperature  rises  until  there  is  evi- 
dence of  considerable  fever.  The  appetite  is  seriously  impaired  and 
the  patient  rapidly  loses  condition  and  weight.  ^  t 
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During  warm  weather  there  is  gi-eat  danger  of  an  attack  by  mag- 
gots as  soon  as  the  lesions  are  discharging  freely,  and  unless  these 
are  quickly  removed  they  will  appear  in  such  numbers  as  to  rapidly 
bring  the  course  of  the  disease  to  a  fatal  ending.  They  not  only 
invade  the  affected  feet,  but  will  also  locate  at  any  point  of  the  body 
at  which  the  wool  has  become  sufficiently  contaminated  by  the  puru- 
lent discharge  from  the  ulcerous  tracts  to  afford  them  a  suitably 
moistened  breeding  place.  The  wool  on  the  sides  of  the  body  is  fre- 
quently more  or  less  soiled  from  contact  with  the  diseased  feet  while 
the  animal  is  lying  down,  and  it  is  in  such  areas  that  the  fly  deposits 
the  eggs  that  hatch  into  destructive  larvae.  As  soon  as  the  maggots 
are  hatched  they  begin  to  burrow  into  the  tissues  upon  which  they 
are  located  and  they  quickly  perforate  the  skin  of  their  host,  thus 
causing  complications  which  bring  its  suffering  to  a  close. 

CX)URSE   AND   SUSCEPTIBILITY. 

The  course  of  this  disease  is  slow  and  protracted,  usually  starting 
with  one  foot  and  subsequently  involving  one  or  more  of  the  others. 
During  this  interval  it  would  probably  have  likewise  spread  to  the 
feet  of  other  sheep,  and  in  this  way  the  disease  may  remain  for  sev- 
eral months  in  each  member  of  the  flock  and  for  eight  or  ten  months 
in  the  flock  itself.  When  the  ulcerous  processes  have  become  ad- 
vanced and  aggravated,  fever  develops,  the  appetite  is  lost,  and  the 
animal  grows  so  emaciated  that  death  intervenes.  In  some  cases  that 
are  left  untreated  recovery  may  follow  slowly,  but  there  is  usually 
either  a  dense  fungoid  growth  between  the  claws,  a  stiffening  of  the 
joints  of  the  ankle,  or  a  long  fissured  and  misshapen  hoof.  When 
treatment  is  properly  applied  in  the  early  stages  of  the  disease  it  is 
usually  cured  within  ten  days.  It  is  very  rare  for  death  to  occur  as 
a  result  of  foot-rot,  although  in  very  virulent  outbreaks  involving 
3  or  4  feet  of  each  sheep  the  affection  may  terminate  fatally  within 
two  or  three  months. 

The  course  of  the  disease  is  also  dependent  upon  the  susceptibility 
of  the  affected  animal.  Thus  it  is  a  well-accepted  fact  that  the  pure 
breeds  of  fine-wooled  sheep  are  especially'  susceptible  to  foot-rot, 
although  the  pure  breeds  of  coarse-wooled  sheep  and  the  grades  of 
both  of  these  breeds  of  animals  are  by  no  means  exempt.  In  the  lat- 
ter animals,  however,  the  disease  runs  a  milder  course,  and  is  more 
amenable  to  treatment  than  in  the  case  of  the  fine-wooled  sheep. 
Sex  or  age  does  not  appear  to  have  any  important  influence  on  the 
susceptibility  of  the  animals,  as  the  disease  manifests  itself  quite 
generally  in  the  flock,  attacking  alike  male  and  female  lambs,  year- 
lings, and  aged  sheep. 

Digitized  by  VjOOQIC 


122  BUBBAU   OP   ANIMAL   INDUSTRY ^21st   REPORT. 

INFECTIVE   CHARACTER. 

Some  of  the  early  writers  seem  to  have  been  convinced  that  this 
disease  was  in  no  degree  contagious,  but  at  a  later  period  many 
investigators  opposed  this  opinion  and  strongly  maintained  that  it 
spread  from  sheep  to  sheep  by  means  of  some  contaminating  agent 
which  exuded  from  the  erosions  upon  the  affected  feet. 

In  opposition  to  these  statements  many  veterinary  writers  were 
positive  in  their  declarations  that  the  disease  was  never  caused  other- 
wise than  by  pasturing  on  low,  swampy  lands,  or  as  a  result  of 
overgrown  toes  or  by  other  conditions  due  to  faulty  care  and  sur- 
roundings. 

But  while  the  majority  of  writers  seem  to  have  denied  that  the 
disease  possessed  any  contagious  properties,  there  remained  a  very 
lively  minority  who  entered  a  most  vigorous  protest  against  this  view 
of  its  character,  and  who  cited  instance  after  instance  in  support  of 
their  claim  that  it  was  strictly  of  a  contagious  nature.  They  men- 
tioned cases  in  which  affected  sheep  had  been  brought  from  a  distance 
and  placed  in  flocks  that  had  been  sound  and  healthy  for  years,  with 
the  result  that  a  portion  of  the  flock  soon  became  affected ;  also  a  case 
in  which  healthy  and  diseased  flocks  pastured  in  adjoining  fields 
without  any  transmission  of  the  trouble  until  a  time  when  two  or 
three  of  the  sound  animals  jumped  the  dividing  fence  and  grazed 
for  the  remainder  of  the  day  with  the  contaminated  flock,  with  the 
result  that  they  promptly  contracted  foot-rot.  These  writers  recorded 
the  infection  of  sound  flocks  as  the  result  of  their  having  been  driven 
over  roads  which  diseased  sheep  had  traversed  but  a  short  time  pre- 
viously. Reports  were  made  of  test  lots  of  sheep  that  were  pastured 
for  months  on  swampy  and  muddy  lands  without  spontaneous  devel- 
opment of  foot-rot,  which  promptly  became  affected,  however,  on 
their  removal  from  these  pastures  when  inoculated  on  the  skin  be- 
tween the  claws  of  their  feet  with  discharge  from  an  affected  foot. 
They  mentioned  several  attempts  at  experimental  inoculation  with 
bits  of  diseased  tissue,  or  with  some  of  the  moist  excretions  from  an 
affected  foot,  which  usually  favored  the  investigator  with  successful 
terminations. 

One  of  the  best  of  these  experiments  was  reported  by  Favre  in  1823. 
He  simply  moistened  the  skin  between  the  claws  of  32  healthy  sheep 
with  matter  obtained  from  diseased  feet,  with  the  result  that  21  of 
them  contracted  the  disease  in  consequence  of  this  slight  exposure. 

Another  convincing  argument  in  favor  of  the  dependence  of  foot- 
rot  on  a  specific  cause  is  found  in  the  fact  that  young  lambs  yeaned 
by  affected  ewes  have  been  known  to  show  unmistakable  symptoms  of 
the  disease  as  early  as  the  sixth  day  after  birthj  and  as  this  has  oc- 
curred in  flocks  that  have  been  closely  stabled  ther€^|M)igjy^^y^^^^- 
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bility  that  the  lameness  of  these  lambs  could  have  originated  in 
swampy  or  muddy  pastures. 

Among  the  first  experiments  made  by  this  Bureau,  preparatory  to 
the  publication  of  this  article,  were  some  for  the  purpose  of  investi- 
gating the  contagious  nature  of  the  disease.  By  means  of  careful 
^ tests  performed  with  the  purulent  exudate'  from  the  feet  lesions  of 
'these  animals  it  was  proved  that  foot-rot  could  be  produced  at  will 
in  healthy  sheep  not  only  by  spreading  a  little  purulent  matter  from 
a  diseased  foot  upon  the  scraped  interdigital  skin  of  sound  feet,  but 
quite  as  readily  when  bouillon  cultures  inoculated  with  some  of  the 
discharge  from  an  affected  foot  were  applied  in  a  like  manner,  even 
when  the  cultures  used  were  of  the  third  generation  of  the  original 
growth. 

It  appeared  from  these  experiments  that  the  disease  was  dependent 
upon  a  specific  organism  for  its  existence,  and  that  this  organism 
could  be  readily  perpetuated  by  the  employment  of  the  usual  methods 
of  bacteriological  culture. 

Microscopical  examination  of  the  purulent  material  discharged 
from  the  open  sore  of  a  case  of  foot-rot  revealed,  among  other  bac- 
teria, the  constant  presence  of  long  thread-like  bacilli,  which  conform 
to  the  characteristics  of  Bacillus  necrophonia^  and  which  are  capable, 
when  brought  in  contact  with  the  foot  of  a  healthy  sheep,  of  pro- 
ducing sores  similar  to  those  found  in  natural  outbreaks  of  foot-rot. 

Wherever  it  gains  access  to  animal  tissue  it  causfes  progressive 
degeneration  and  destruction,  showing  a  tendency  to  spread  in  every 
direction  from  its  first  point  of  attack,  and  leaving  behind  as  it 
advances  a  soft,  dead,  cheesy  mass  as  the  result  of  its  poisonous  effect 
upon  all  contiguous  tissues.® 

EXPERIMENT  ON  SHEEP. 

The  readiness  with  which  the  disease  will  spread  from  sheep  to 
sheep,  when  the  flock  is  kept  under  suitable  conditions  for  such 
spreading,  has  been  recognized  for  many  years  by  sheep  owners.  In 
addition  to  the  practical  demonstration  of  its  contagious  character, 
which  has  been  given  in  past  years  in  nearly  every  sheep-growing 
State  in  the  Union,  many  experiments  have  been  made  with  the  idea 
of  determining  the  cause  of  the  transmission  of  the  disease  from  one 
sheep  to  another.  For  this  purpose  numerous  direct  inoculations  with 
material  from  diseased  feet  have  been  made  during  this  investigation, 
and  in  order  to  show  the  effect  of  pure  cultures  of  the  necrosis  bacillus 
indirect  inoculations  have  also  been  performed.  A  brief  record  of 
these  two  classes  of  experiments  upon  sheep  will  here  be  given. 

Direct^  hy  pus  from  affected  foot. — Two  sheep,  Nos.  40  and  63,  were 

«The  bacteriology  of  this  bacilfus  will  be  found  qi^gHf^ei^^l^OOQlc 
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inoculated  on  the  scarified  interdigital  skin  with  some  of  the  exuded 
matter  from  an  infected  foot,  and  developed  the  disease  in  typical 
form  in  seven  days  in  each  case.* 

Sheep  No.  313  was  inoculated  with  discharge  from  an  infected  foot 
on  the  shaven  surface  of  the  cleft  of  its  foot.  This  was  followed  by 
the  appearance  of  a  characteristic  inflammation  on  the  ninth  day,  and 
the  inflammation  gradually  developed  into  the  usual  course  of  ulcera- 
tion seen  in  this  disease. 

Sheep  No.  108  was  inoculated  upon  the  shaven  surface  of  the  skin 
of  the  foot  with  discharge  from  a  diseased  foot,  following  which  a 
protective  application  of  moist  sterile  cotton  and  a  linen  bandage  was 
applied.  A  characteristic  case  of  foot-rot  developed  on  the  fourth 
day  as  a  result.  It  seems  probable  that  the  early  appearance  of  the 
disease  in  this  instance  was  brought  about  by  the  partial  exclusion  of 
air  and  by  the  retention  of  more  or  less  moisture  upon  the  treated 
surface,  through  the  agency  of  the  cotton  and  bandage. 

Lamb  No.  94  is  of  special  interest,  having  been  born  in  an  infected 
stall  in  December,  1901,  and  having  continued  until  March  10,  1902, 
in  daily  contact  with  diseased  sheep  without  showing  the  slightest 
evidence  of  lameness.  During  this  period  of  exposure  the  stall  in 
which  the  animals  were  confined  was  kept  dry  and  clean.  Had  mud 
and  moisture  been  present  for  the  animals  to  walk  about  in,  in  com- 
mon, the  result  would  doubtless  have  been  different.  This  test  was 
continued  for  seventy-nine  days,  at  the  end  of  which  time  it  was  seen 
that  the  healthy  lamb  had  received  no  degree  of  infection,  although 
the  disease  had  slowly  continued  to  advance  in  the  feet  of  its  diseased 
companions  until  the  affected  members  had  become  deeply  eroded. 
Following  this  preliminary  test,  the  lamb  was  directly  inoculated,  on 
March  10,  by  the  application  of  material  taken  from  a  diseased  foot 
to  both  of  its  feet  on  the  right  side.  The  interdigital  spaces  of  both 
feet  were  scraped  until  the  surface  became  blood  tinged,  when  the 
watery  exudate  from  the  diseased  foot  of  sheep  No.  62  was  smeared 
over  the  scraped  surfaces.  There  appeared  on  both  of  these  feet  in 
fifteen  days  characteristic  lesions  of  foot-rot,  while  the  left  hind  foot 
also  developed  this  disease  from  natural  infection,  although  the  lamb 
had  previously  withstood  the  danger  incident  to  living  in  daily  con- 
tact with  diseased  sheep.  It  may  be  stated  in  this  connection  that 
other  negative  results  were  also  met  with  by  exposing  healthy  to 
diseased  sheep,  but  although  seven  such  experiments  did  not  produce 
the  disease  these  can  in  no  way  offset  the  positive  residts  obtained, 
considering  that  the  exposure  pens  were  always  clean  and  dry  and 
unlike  the  natural  conditions  under  which  infection  usually  spreads. 

« In  many  cases  where  foot-rot  was  produced  by  inoculation  antiseptic  treat- 
ment was  applied  and  a  cure  effected  ^s  soon  as  the  disease  bad  become  char- 
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Indirect^  by  ciUturee. — A  review  of  experiments  made  witli  pure 
cultures  of  the  bacillus  of  necrosis  will  serve  to  show  the  part  which 
this  organism  is  capable  of  taking  in  the  development  of  foot-rot  in 
sheep. 

A  pure  culture  of  the  bacillus  was  obtained  from  the  liver  of  a  rab- 
bit, which  was  the  third  in  a  series  inoculated  from  the  foot  of  an 
infected  sheep.  This  pure  culture  was  then  applied  to  the  scraped 
surface  of  a  healthy  foot  of  sheep  No.  87.  The  surface  upon  which 
the  culture  was  placed  began  to  show  inflammation  on  the  tenth  day, 
appearing  reddened  and  moistened  and  exhibiting  the  presence  of 
considerable  heat.  For  ten  days  more  the  irritation  appeared  to  pro- 
gress, until  at  the  end  of  that  time  a  painful  ulcer,  coated  with  a 
grayish- white  exudate,  had  formed.  Spontaneous  healing  commenced 
at  this  period,  but  its  progress  was  slow,  and  microscopic  examination 
of  the  watery  exudation  from  the  ulcerous  opening  taken  nearly  two 
months  later  showed  that  many  of  the  long  filamentous  forms  of  the 
necrosis  bacillus  were  still  present  in  it. 

Another  healthy  sheep.  No.  88,  was  inoculated  upon  the  scraped 
surface  of  its  foot  with  the  same  material  as  that  used  in  the  pre- 
ceding case.  The  response  was  much  more  prompt  (four  days)  in 
this  case,  and  the  ulceration  penetrated  the  tissues  of  the  foot  for 
about  the  same  depth,  while  the  final  healing,  which  occurred  by  scab 
formation,  required  about  the  same  length  of  time  for  its  establish- 
ment. 

A  third  sheep.  No.  89,  to  which  the  bacillus  was  applied  in  a  pure 
state,  showed  inflammation  of  the  foot  in  a  few  days  and  by  the  eighth 
day  was  sore  and  lame  as  a  result  The  erosion  penetrated  beneath 
the  skin  of  the  heels,  constantly,  excreting  foul-smelling  yellowish  pus. 
Spontaneous  healing  began  to  make  its  appearance  in  about  three 
weeks  after  the  inoculation,  and  rapidly  progressed  to  the  complete 
restoration  of  the  foot. 

A  fourth  test  of  a  similar  nature  gave  much  the  same  results,  except 
for  a  slight  loosening  of  the  hoof  from  a  portion  of  one  of  the  toes. 

From  the  very  nature  of  the  conditions  surrounding  a  flock  of  sheep 
it  must  be  known  that  a  natural  infection  by  Bacillus  necrophoriis 
in  a  pure  slate  is  an  utter  impossibility.  There  must  of  necessity  b^ 
material  contamination  by  various  cocci  and  other  bacteria  from  the 
floor  of  the  sheep  pens,  or  from  muddy  yards  and  runs.  Many  of 
these  invading  forms  in  all  probability  offer  great  assistance  to  the 
necrosis  bacillus  in  penetrating  normal  tissue  and  in  perpetuating 
and  extending  the  disease. 

The  character  and  appearance  of  the  material  discharged  from  a 
foot  inoculated  artificially  with  a  pure  culture  of  the  bacillus  of  necro- 
sis indicate  that  there  is  a  slight  difference  between  the  disease  when 
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produced  in  this  manner  and  the  natural  type.  The  same  redness 
of  the  surface  is  noted  and  the  same  tendency  to  send  deepening 
processes  of  ulceration  and  degeneration  into  the  depths  of  the  foot 
may  be  observed  in  both,  but  the  discharge  will  be  seen  to  consist 
largely  of  soft  yellowish  pus  in  those  cases  in  which  the  foot  has  been 
inoculated  with  pure  culture  and  the  foot  afterwards  kept  dry  and 
clean,  while  in  the  natural  infection  under  ordinary  barnyard  condi- 
tions and  in  cases  produced  artificially  by  the  application  of  mixed 
bouillon  cultures  the  exudate  has  more  of  a  yellowish-gray  watery 
appearance  mixed  with  pus. 

There  is  no  noticeable  difference  in  the  odor  of  the  affected  feet 
whether  the  lesions  are  produced  naturally  or  artificially,  and  the 
same  disagreeable  stench  pervades  all  cultures  made  from  them,  espe- 
cially after  these  cultures  have  grown  for  forty-eight  hours  or  longer 
in  the  incubator;  and  it  is  a  remarkable  fact  that  the  same  odor  may 
be  detected  lingering  about  the  carcass  of  a  rabbit  which  has  suc- 
cumbed to  an  inoculation  with  necrosis  bacilli  in  all  cases,  whether  the 
bacteria  were  derived  from  cases  of  foot-rot  in  sheep  or  from  some 
other  source. 

The  following  experiments  were  made  with  tissue  containing  an 
abundance  of  necrosis  bacilli  and  with  mixed  bouillon  cultures  made 
from  the  pus  of  affected  feet. 

Sheep  No.  83  was  inoculated  under  the  skin  of  the  heel  with  mate- 
rial taken  from  the  center  of  a  necrotic  lesion  in  a  rabbit  that  died  as 
a  result  of  the  infection  of  the  necrosis  bacilli.  Here  the  attack  was 
prompt  and  serious.  The  animal  was  unable  to  use  its  foot  by  the 
third  day,  and  this  degree  of  lameness  lasted  fully  a  week.  The 
organism  penetrated  beneath  the  hoof  on  each  toe,  causing  it  to  be 
separated  in  each  instance  from  the  tissues  beneath.  A  profuse  dis- 
charge was  constantly  exuding  from  the  point  of  inoculation,  in 
which  the  long  threads  of  the  necrosis  bacillus  could  constantly  be 
demonstrated. 

Sheep  No.  102  was  inoculated  on  the  foot  by  the  application  of  a 
mixed  bouillon  culture  that  had  been  taken  directly  from  a  diseased 
foot  and  grown  in  an  incubator  for  forty-eight  hours,  at  a  tempera- 
ture of  35°  C.  Foot-rot  was  well  established  in  the  foot  by  the  sixth 
day  following,  and  its  course  was  rapid  and  acute. 

Goat  No.  71  was  successfully  inoculated  by  having  the  skin  of  its 
interdigital  space  bared  by  the  clipping  off  of  the  hair  and  the  ex- 
posed surface  then  smeared  with  mixed  bouillon  culture  of  the  third 
generation.  As  a  result  of  this  procedure  the  disease  made  itself 
manifest  on  the  ninth  day,  and  followed  a  typical  course  through  the 
various  stages  of  inflammation,  spreading  ulceration  and  necrosis. 
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ECONOMIC  IMPORTANCE. 

Throughout  the  Middle  West,  where  packing  houses  are  located  in 
many  of  the  larger  cities,  the  sheep-feeding  industry  has  attained 
large  proportions.  At  points  situated  within  easy  reach  of  the  more 
important  slaughtering  centers  stations  have  b^n  established  for 
the  purpose  of  finishing  off  those  sheep  and  lambs  that  have  been 
sliipped  from  the  ranges  farther  west  before  they  had  reached  a  suffi- 
cient degree  of  fatness  to  admit  their  being  dressed  to  advantage. 
The  stations  are  located  within  easy  reach  of  several  of  the  more  im- 
portant stock  yards,  thus  enabling  the  owner  to  take  advantage  of  a 
favorable  turn  in  market  quotations,  or  to  supply  any  shortage  that 
may  occur  in  the  receipts  of  a  particular  grade  of  sheep  at  the  yards 
with  which  he  is  associated. 

There  are  several  of  these  places  with  a  capacity  of  over  50,000 
sheep  each,  and  one  near  Chicago  that  can  accommodate  80,000,  as 
will  be  seen  by  the  following  list  of  feeding  stations,  the  total  of  which 
shows  that  683,000  sheep  can  be  finished  for  market  at  one  time.  This 
list  does  not  include  the  vast  numbers  of  animals  that  are  fed  in  the 
feeding  stations  of  the  far  West,  nor  those  in  bunches  of  500  to  3,000, 
by  private  individuals  throughout  the  Central  Northern  States. 

Partial  list  of  sheep-feeding  stations  in  the  United  States. 


Location. 


Grand  Island,  Nebr . 

Norfolk,  Nebr 

Nickerson,  Sans 

St.  Marys,  Eans 

Hanover,  Kans 

Columbus,  Nebr 

Valley,  Nebr 

Fremont,  Nebr 

Stockdale,ni 

Lafox,ni 

Mont^mery,  ni 

Kirkland,ni 


•| 


Capacity. 

26,000 
26,000 
25,000 
25.000 
8,000 
25,000 
86,000 
25,000 
00,000 
60,000 
80.000 
40,000 


Location. 

Piano,  m 

Specht,ni 

Rochelle,ni 

Milldale,m 

Oswego,  ni 

South  St.  Paul,  Minn .... 
St.  Anthony  Park,  Minn 

Brighton,  Minn..., 

Trevor,  Wis 

Total 


Capacity. 


25,000 
25,000 
20,000 
15,000 
15,000 
40,000 
60,000 
25,000 
25,000 


683,000 


It  is  customary  to  keep  the  animals  closely  penned  during  the  period 
of  their  fattening  at  these  establishments;  in  fact  they  are  sometimes 
restricted  to  rather  uncomfortably  narrow  quarters.  They  are 
divided  into  lots  of  200  to  600,  to  suit  the  convenience  of  the  feeder, 
and  each  lot  is  provided  with  a  separate  pen  in  which  they  remain 
from  the  time  of  their  arrival  until  sufficiently  finished  to  warrant 
the  continuance  of  their  journey  to  the  packing  house.  In  many 
cases  their  grain  is  supplied  to  them  through  "  self-feeders,"  by  which 
means  a  supply  is  kept  constantly  before  them.  Water  is  also  avail- 
able at  all  times,  and  the  incentive  to  active  exerci^j4j^  .^^y, jsjk^fe 
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even  if  the  pen  were  large  enough  to  allow  unrestricted  movements. 
Under  these  conditions  an  outbreak  of  foot-rot  quickly  assumes 
serious  proportions.  While  the  disease  will  not  of  necessity  spread 
from  one  pen  to  an  adjoining  one,  there  are  several  cases  on  record 
where  the  contagioij  has  been  so  thoroughly  disseminated  among  in- 
dividual pens  in  which  a  few  infected  sheep  have  been  placed  that 
only  a  small  number  of  its  inmates  escaped  the  attack.  Inspectors  of 
the  Bureau  of  Animal  Industry,  United  States  Department  of  Agri- 
culture, occasionally  find  an  affected  flock  among  the  arrivals  of  sheep 
at  the  various  railway  terminals,  in  which  the  feet  of  as  many  as  75 
to  80  per  cent  are  diseased  to  a  greater  or  lesser  extent.  These 
bunches  of  sheep  have  no  doubt  been  run  together  in  the  feeding 
pens,  and  the  percentage  of  diseased  animals  gives  one  a  very  good 
idea  of  the  infectiveness  of  foot-rot  under  these  conditions. 

The  sheep  raiser  or  feeder  who  carries  on  his  business  upon  a  mod- 
est scale  is  often  just  as  seriously  injured  by  an  outbreak  of  foot-rot  in 
his  flock  as  is  anyone.  His  sheep  run  at  will  over  a  large  portion  of 
his  farm,  and  it  soon  becomes  so  thoroughly  contaminated  by  the 
repeated  passage  of  diseased  feet  that  the  owner  not  only  becomes 
thoroughly  discouraged  by  the  repeated  failures  of  his  attempts  to 
eradicate  the  contagion  from  the  premises,  but  his  neighbors  begin  to 
look  on  him  with  suspicion,  and  in  certain  instances  have  become  so 
aroused  as  to  warn  the  unfortunate  man  against  entering  upon  or 
crossing  their  holdings  until  he  has  succeeded  in  stamping  out  the 
dreaded  plague. 

The  importer  or  breeder  of  choice  registered  sheep  is  frequently 
damaged  materially  by  the  appearance  of  this  disease  among  his  valu- 
able animals.  Foot-rot  occasionally  develops  in  sheep  soon  after 
importation  from  European  countries  in  spite  of  careful  examination 
at  the  time  of  purchase.  In  these  cases  it  is  probable  that  the  virus 
had  become  lodged  in  some  deep  fissure  imder  the  homy  covering  of 
the  foot  during  some  previous  exposure,  and  that  it  had  remained 
latent  in  its  hiding  place  until  favoring  conditions  stimulated  its 
growth. 

Whatever  the  manner  of  propagating  the  infecting  agent,  the  fact 
remains  that  foot-rot  frequently  manifests  itself  among  flocks  of 
blooded  sheep  while  on  shipboard  on  the  way  to  this  country,  and  con- 
ditions here  favoring  the  spread  of  the  infection  from  sheep  to  sheep, 
it  is  not  uncommon  for  the  animals  of  certain  pens  to  show  serious 
lameness  by  the  time  the  port  of  debarkation  is  reached.  Another 
place  in  which  the  owner  of  improved  sheep  expose  his  best  speci- 
mens to  more  or  less  danger  of  infection  is  at  the  live-stock  shows 
of  the  country,  where  his  animals  are  exhibited  side  by  side  with 
sheep  from  widely  scattered  localities.    This  danger,  however,  is 
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reduced  to  a  minimum  by  the  excellent  care  given  to  both  animals; 
and  pens  while  the  exhibition  is  in  progress.  The  greatest  danger  is; 
probably  met  when  the  animals  are  loaded  and  unloaded  over  a  chute 
at  the  railway  station,  which  is  used  by  all  of  the  exhibitors  in 
common. 

The  raising  of  Angora  goats  is  also  becoming  an  industry  of  great 
economic  importance.  Their  value  as  producers  of  mohair,  of  fleece- 
bearing  skins,  and  of  meat,  together  with  their  efficiency  as  eradica- 
tors  of  brush  and  weeds,  is  bringing  them  into  increasing  favor  with 
practical  American  people,  while  their  beautiful  silky  coats  and  gentle 
dispositions  make  them  very  attractive  as  pets  for  those  who  seek  to 
derive  pleasure  rather  than  profit  from  them.  At  the  present  time 
large  sums  of  money  are  invested  in  these  animals,  and  individual 
flocks  numbering  thousands  of  animals  are  not  imcommon  in  some 
localities.  An  association  of  breeders  has  been  formed  which  sup- 
ports  a  registry  book,  and  live-stock  exhibitions  at  which  the  Angora 
forms  a  prominent  feature  are  sure  to  attract  general  interest. 

The  experiments  which  have  been  made  at  this  laboratory  prove 
that  Angora  goats  may  readily  be  inoculated  with  foot-rot  from 
sheep,  and  that  where  sheep  and  goats  are  allowed  to  pasture  to- 
gether they  may  be  indiscriminately  attacked  by  an  invasion  of  this: 
disease. 

To  what  degree  foot-rot  exists  among  sheep  and  goats  in  this 
country  can  not  be  accurately  stated,  for  the  reason  that  our  statis- 
tics are  insufficient  to  furnish  a  basis  for  a  reasonable  estimate^ 
Occasional  outbreaks,  especially  the  highly  virulent  ones,  are  re- 
ported, and  in  these  cases  about  three-fourths  of  the  flock  become 
affected.  Owing  to  the  slow,  protracted  course  of  the  disease  and 
the  length  of  time  required  for.  the  affection  to  pass  through  a  bunch 
of  sheep,  the  losses  occurring  from  the  shrinkage  of  flesh  in  market 
sheep  and  from  the  diminution  of  the  supply  of  milk  for  the  suck- 
ing lambs  of  the  affected  ewes  reach  material  proportions.  In  addi- 
tion to  these  direct  losses,  the  owner  of  an  infected  flock  of  full- 
blooded  animals  is  subjected  to  discouraging  failures  in  his  attempts; 
at  selling  off  his  surplus  breeding  stock,  as  buyers  are  naturally 
reluctant  to  introduce  lame  animals  into  their  sheep-folds.  The 
time  and  labor  spent  in  the  treatment  of  the  feet  of  an  infected 
flock  should  also  Ht)e  brought  forward  in  this  calculation  of  mone- 
tary loss. 

DIFFERENTIAL   DIAGNOSIS. 

There  are  but  few  pathological  conditions  of  the  feet  of  sheep  or 

'  goats  that  may  be  mistaken  for  contagious  foot-rot.     WHien  lameness 

first  makes  its  appearance  in  a  flock  there  may  some  difficulty,  how- 

H.  Doc.  4C7,  58-3 9  ^  j 
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ever,  in  determining  the  exact  nature  of  the  trouble.  Lameness  may 
be  primarily  caused  in  these  animals  by  wounds  of  the  feet,  by  puru- 
lent inflammation  of  the  interdigital  space  (so-called  noncontagious 
foot-rot),  by  stoppage  of  the  orifice  of  the  biflex  canal,  by  suppura- 
tive cellulitis  (cutaneous  abscesses),  or  by  foot-and-mouth  disease, and 
for  a  time  tlie  lesions  produced  by  any  one  of  these  cuuses  may  offer  a 
very  confusing  resemblance  to  those  characteristic  of  the  invading 
stage  of  foot-rot. 

WOUNDS    OF   THE   FEET. 

Sheep  may  occasionally  puncture  the  skin  of  the  interdigital  space 
by  forcing  a  sharp  stone  or  stub  between  the  claws  of  the  foot,  but 
such  accidents  are  infrequent,  and  the  fever  and  lameness  thus 
produced  seldom  last  for  more  than  a  few  days. 

A  more  common  cause  of  accidental  lesions  to  the  feet  of  sheep  is 
found  around  some  yards  or  stables,  where  loose  l)oards  with  the 
points  of  nails  sticking  up  from  their  surfaces  ai*e  carelessly  left  for 
the  flock  to  run  over. 

PURULENT   INFLAMMATION   OF   THE   INTKBDIGITAL   SPACE    ( FOULS ). 

This  condition  is  one  that  is  frequently  met  in  sheep,  and  it  has 
often  been  mistakenly  called  foot-rot.  From  this  faulty  naming  has 
arisen  mucli  of  the  controversy  over  the  question  of  the  contagious- 
ness of  foot-rot.  Parties  who  have  had  experience  only  with  purulent 
inflammation  of  the  foot,  and  who  have  looked  upon  it  as  foot-rot, 
have  very  reasonably  asserted  that  foot-rot  is  by  no  means  contagious, 
that  it  appears  sporadically,  may  attack  but  few  members  of  the  flock, 
yields  promptly  to  treatment,  and  nearly  always  makes  its  appearance 
among  sheep  during  their  pasturage  upon  low,  swampy  land.  If  the 
term  foot-rot  is  used  at  all  in  connection  with  purulent  inflammation 
of  tlie  feet,  it  should  be  qualified  by  calling  the  affection  benign  or 
noncontagious  foot-rot,  in  order  to  avoid  all  confusion  with  the  real 
or  contagious  form  of  the  disease.  This  purulent  inflammation  may 
result  from  pasturing  on  wet,  filthy  grounds  or  on  low,  marshy  lands. 
An  irritation  of  the  cleft  of  the  foot  occurs  which  is  followed  by  fis- 
sures in  the  skin  and  a  softening  of  the  horn  rasembling  foot-rot.  In 
rainy  weather  sheep  that  are  pasturing  upon  clay  soils  often  accumu- 
late irritating  masses  of  twigs,  stubble,  or  small,  sharp  pebbles  in  the 
interdigital  space  of  the  foot.  These  substances  become  thoroughly 
embedded  in  moistened  clay,  and  this  mixture  is  gradually  molded  to 
the  form  of  the  space  between  the  claws  of  the  foot.  In  this  position 
it  will  remain  for  days  unless  removed  by  force,  and  it  may  be  the 
cause  of  serious  inflammation,  suppuration,  and  lameness  so  long  as  it 
retains  its  position  in  this  sensitive  place.    Each  step  of  the  animal 
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causes  the  projecting  points  of  the  offending  material  to  cut  deeper 
and  deeper  into  the  adjoining  tissues  of  the  foot.  There  ensues  swell- 
ing above  the  coronet  and  the  whole  of  this  region  becomes  reddened 
and  feverish.  Cases  have  been  noted  where  marsh  grasses  with  their 
saw-like  edges  have  become  entangled  in  the  cleft  of  the  foot  and  have 
remained  in  position  long  enough  to  set  up  a  painful  irritation  by 
their  constant  friction.  Finally,  on  examining  the  foot  of  a  lame 
sheep  one  may  discover  the  presence  of  none  of  these  pointed  objects, 
and  still  the  inflammation  is  intense.  This  condition  has  been  known 
to  follow  the  entrance  of  particles  of  sand  and  gravel  into  the  cuts, 
cracks,  or  injuries,  and  one  should  always  bear  this  in  mind  while 
looking  for  a  cause  for  lameness,  and  carefully  remove  the  grit  or  dirt 
which  may  be  present.  Sometimes  the  horn,  having  grown  rapidly 
because  of  the  unusual  stimulation,  may  inclose  the  gravel  and  retain, 
it  within  the  foot  as  a  constant  source  of  irritation. 

STOPPAGE  or  THE  BIFLEX   CANAL. 

Sheep  and  goats  are  provided  with  a  secretory  gland  called  the 
interungulate  or  biflex,  situated  among  the  tegumentary  tissues  of  the 
leg  just  above  the  separation  of  the  digits.  The  orifice  of  the  little 
vessel  that  leads  from  this  gland  may  be  plainly  seen  upon  spreading 
the  toes  apart.  It  occasionally  happens  that  mud,  sand,  or  some  other 
gritty  substance  becomes  forced  up  into  the  biflex  canal  and  lodges 
there,  not  only  choking  up  the  excretory  passage  of  the  gland  above, 
but  also  causing  inflammation  of  the  walls  of  the  canal,  which  may 
develop  into  extensive  suppuration  and  serious  lameness. 

This  affection  may  be  distinguished  from  contagious  foot-rot  by  the 
faict  that  the  ulceration  does  not  tend  to  invade  the  tissues  beneath  the 
horny  covering  of  the  foot,  nor  does  it  assume  an  infectious  character. 

SUPPURATIVE   CELLULITIS    (CUTANEOUS    ABSCESSES). 

Stockmen  whose  sheep  are  obliged  to  pass  daily  through  muddy 
yards  or  pens  sometimes  notice  the  eruption  of  sores,  varying  in  size 
from  the  diameter  of  a  millet  seed  to  that  of  a  silver  dollar,  just 
above  the  hoof,  farther  up  on  the  ankle,  or  stiU  higher  up  between 
ankle  and  knee. 

The  first  indication  of  the  trouble  will  be  an  erection  of  the  hair 
over  the  affected  area,  quickly  followed  by  swelling  of  the  part,  and 
accompanied  with  a  marked  rise  of  temperature  in  the  animal,  loss  of 
appetite,  sluggishness,  and  rapid  wasting  of  condition. 

As  the  disease  advances  each  of  the  inflamed  areas  develops  a 
typical  abscess,  containing  creamy  pus  with  a  very  offensive  odor. 
Should  any  of  these  find  lodgment  in  the  tissues  of  the  foot  they  may 
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be  mistaken  at  first  for  indications  of  foot-rot,  but  the  simultaneous 
appearance  of  similar  abscesses  beneath  the  skin  of  the  leg  will  at 
once  prove  to  the  owner  the  nature  of  the  trouble. 

FOOT-AND-MOUTU    DISEASE. 

This  country,  most  fortunately,  has  never  experienced  a  serious 
outbreak  of  foot-and-mouth  disease  in  sections  in  which  the  sheep 
industry  forms  an  important  factor  in  agricultural  activities.  It  is 
one  of  the  scourges  of  European  'countries,  and  the  annual  reports 
of  outbreaks  of  contagious  diseases  in  those  lands  show  what  a  firm 
footing  the  disease  has  gained  among  their  flocks  and  herds. 

Should  an  invasion  of  this  disease  ever  be  mistaken  for  foot-rot  in 
sheep,  the  illusion  will  not  be  one  of  long  duration.  The  eruptions 
which  appear  upon  the  feet  of  sheep  in  an  attack  of  foot-and-mouth 
disease  may,  during  the  invasive  period  of  the  outbreak,  bear  a  close 
resemblance  to  those  of  foot -rot,  but  they  are  more  superficial  in  their 
effect,  being  devoid  of  the  deep-sealed,  erosive  passages  which  charac- 
terize the  foot-rot  lesion,  and  for  this  reason  they  are  far  more  tran- 
sient, disappearing  voluntarily  when  the  disease  has  run  its  course  in 
all  cases  in  which  the  attack  reaches  a  favorable  termination.  The 
lesions  of  foot-and-mouth  disease  are  more  plainly  to  be  seen,  the 
destructive  processes  frequently  extending  up  above  the  cleft  of  the 
foot  in  front  or  rear  into  plain  view  of  the  examiner.  In  uncompli- 
cated cases  there  is  never  any  tendency  to  fungoid  growths,  and  the 
structure  of  the  hoof  retains  its  normal  formation  and  does  not  become 
soft  or  crumbling,  as  it  frequently  does  after  an  attack  of  foot-rot. 
The  primary  attack  of  foot-and-mouth  disease  is  usually  evidenced 
by  the  simultaneous  affection  of  at  least  three  of  the  feet  of  the 
animal.  The  infection  spreads  more  rapidly  through  the  flock,  and 
not  to  the  sheep  alone,  but  to  the  cattle  and  hogs  which  are  permitted 
to  mingle  with  them.  In  addition  to  the  eruptions  on  the  feet  the 
sheep  suffering  from  foot-and-mouth  disease  will  occasionally  show 
reddened  patches  upon  the  membranes  of  mouth  and  lips  which 
speedily  develop  into  blisters  of  varying  sizes.  The  tongue  may  be 
affected  in  the  same  manner.  These  blisters  soon  rupture,  leaving 
raw,  open  sores.  The  teats  and  udders  of  affected  ewes  are  frequently 
the  seat  of  like  eruptions.  The  temperature  of  the  animal  shows 
marked  elevation  during  the  invasion  of  the  trouble  (lOG*^  F.),  but 
this  does  liOt  persist  after  the  rupture  of  the  vesicles.  Lesions  of  the 
mouth  are  not  as  constant  in  sheep  as  they  are  in  members  of  the 
bovine  family. 

A  number  of  European  writers  have  in  the  past  insisted  that  con- 
tagious foot-rot  of  sheep  does  not  exist  independently  of  foot-and- 
mouth  disease,  but  the  very  fact  that  contagious  foot-rot  has  for 

uigitized  Dy  VjOOQ IC 


FOOT-ROT    OF    SHEEP.  133 

years  been  more  or  less  prevalent  among  American  sheep  without  ever 
having  given  rise  to  foot-and-mouth  disease  among  the  cattle  and  hogs 
of  the  same  farms  offers  the  most  conclusive  evidence  that  the  dis- 
eases are  independent  of  one  another  and  that  they  have  their  origin 
in  separate,  specific  organisms. 

PREVENTION. 

The  prevention  of  foot-rot,  a  matter  of  absorbing  interest  to  the 
sheep  owner,  may  be  successfully  attained  by  means  of  careful 
management. 

When  purchasing,  sheep  to  be  added  to  a  healthy  flock  the  buyer 
can  not  exercise  too  great  caution  in  his  examination  of  the  new- 
comers, and  to  hold  them  for  a  few  days  in  isolated  quaitei-s  be- 
fore permitting  them  to  join  the  main  flock  may  prove  to  be  time 
and  effort  well  spent.  Another  precaution  which  will  in  some  cases 
prove  beneficial  may  be  found  in  the  regular  examination  at  stated 
intervals  of  the  feet  of  each  member  of  the  flock  and  the  removal  of 
all  excessive  growths  of  horn.  A  large  percentage  of  lameness  in  the 
horse  is  due  to  an  "  unbalanced  foot,"  and  the  first  step  in  treatment 
should  always  be  the  paring  of  the  hoof,  or  the  formation  of  the  shoe 
in  such  a  manner  that  the  foot  of  the  horse,  while  he  is  standing  at 
ease,  will  be  perfectly  level  in  its  relation  to  the  floor  surface  upon 
which  he  is  standing.  The  same  rule  holds  good  in  an  application  to 
the  ovine  race.  Overgrown  hoofs  should  be  so  trimmed  that  the 
plantar  or  wearing  surface  of  the  foot  will  present  a  natural  angle  to 
the  direction  of  the  shaft  of  the  leg,  and  all  superfluous  length  of  toe 
should  be  removed.  Overgrown  toes  frequently  tend  to  forcibly 
spread  the  hoofs  apart,  the  tension  thus  produced  leading  in  many 
cases  to  strained  tendons  and  to  lessening  the  natural  resistance  of 
the  tissues  of  the  region  to  injury. 

A  gi'eat  amount  of  vital  energy  is  unnecessarily  expended  in  walk- 
ing by  a  sheep  with  overgrown  toes,  especially  if  the  animal  is  kept  in 
yards  or  pens  where  cornstalks  or  other  coarse  litter  are  allowed  to 
accumulate,  or  if  it  is  pastured  in  stubble  fields  or  where  the  grass 
has  become  long  and  tangled. 

The  heels  of  the  hoofs  seldom  require  any  cutting,  and  the  labor  of 
trimming  may  consequently  be  entirely  expended  upon  the  toe.  Soak- 
ing the  feet  for  a  time  will  be  found  to  soften  hoofs  that  are  at  first 
too  hard  to  yield  readily  to  the  knife.  It  will  bo  found  satisfactory, 
where  practicable,  to  select  a  time  for  trimming  the  hoofs  when  the 
flock  may  be  brought  up  to  the  pens  directly  from  an  excursion 
through  wet  grass.  The  early  morning,  following  a  heavy  fall  of 
dew,  is  frequently  selected  for  this  purpose,  or  the  work,  if  not  neg- 
lected too  long,  may  be  deferred  until  a  suitable  rainy  day. 
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Should  tlie  infection  of  foot-rot  have  been  introduced  into  a  sheep 
yard,  trimming  the  feet  will  not  prevent  the  spread  of  the  disease, 
except  as  it  indirectly  assists  nature  in  keeping  the  cleft  of  the  foot 
free  from  dirt,  and  the  wise  shepherd  will  not  relax  his  vigilance  at 
the  time  of  admitting  fresh  arrivals  upon  his  premises,  as  it  is  at  that 
time  that  he  may  most  easily  prevent  the  spread  of  this  disastrous 
malady  among  his  healthy  animals. 

Experience  has  shown  that  sound  sheep  may  be  safely  pastured  on 
land  that  has  previously  been  occupied  by  sheep  suffering  from  foot 
rot,  provided  that  a  winter^s  frosts  have  been  allowed  to  intervene. 
The  contagion  of  the  disease  seems  to  be  effectively  subdued  by  this 
means,  and  pastures  that  have  become  contaminated  one  season  may 
be  considered  safe  for  their  custc»nary  usage  during  the  following 
season.  The  sheepfc^d,  however,  must  be  carefully  disinfected  to 
prevent  the  recurrence  of  the  disease,  as  this  bacillus  will  retain  its 
virulence  under  suitable  conditions  in  or  around  staWes  for  several 
years. 

The  walls,  racks,  and  troughs  should  be  sprinkled  with  a  solution 
containing  1  pound  of  pure  carbolic  acid  to  5  gallons  of  water,  to 
which  enough  lime  has  been  added  to  make  the  sprayed  area  con- 
spicuous. The  manure  and  4  inches  of  the  surface  soil  should  be 
removed  and  spread  on  a  field  that  is  to  be  tilled.  In  turning  sheep 
on  grass  care  should  be  taken  to  avoid  low,  marshy,  or  boggy  lands, 
and  to  keep  them,  if  possible,  on  high,  dry  pastui*es. 

TREATMENT. 

One  of  tlie  first  steps  to  be  taken  in  the  treatment  of  a  flock  of 
sheep  affected  with  foot-rot  is  to  separate  all  that  are  in  any  degree 
diseased  from  tliose  that  are  healthy.  After  this  has  been  accom- 
plished much  will  depend  upon  the  stage  which  the  disease  has 
reached  among  the  animals  of  the  flock  in  determining  upon  further 
action.  Should  the  disease  be  in  its  earliest  stage,  with  but  few 
animals  affected,  it  will  doubtless  be  found  suflicient  treatment  for 
those  that  appear  sound  to  pass  them  through  a  shallow  trough  con- 
taining a  solution  composed  of  1  pound  of  chloride  of  lime  to  each 
12  quarts  of  water.  This  solution  should  have  a  depth  of  at  least  4 
inches  in  the  trough,  and  the  animals  should  be  made  to  pass  through 
it  slowly,  allowing  time  for  the  mixture  to  apply  itself  thoroughly 
to  all  the  cracks  and  fissures  of  the  feet.  Instead  of  the  mixture  of 
chloride  of  lime,  a  solution  composed  of  one  part  of  carbolic  acid 
crystals  to  every  thirty  parts  of  water,  or  1  pound  of  pure  carbolic 
acid  to  4  gallons  of  water,  may  be  used  as  a  foot  bath  for  the  sound 
part  of  the  flock. 

The  trough  used  in  this  operation  may  be  of  wood,  tiglitly  con- 
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Description  of  Plate  3. 

Fig.  1. — Covor-glass  preparation  made  from  gelatin-agar  colony  obtained  from 
the  liver  of  a  rabbit,  which  was  the  third  in  a  series  inoculated  from  the  foot  of 
an  Infected  sheep.  Stained  with  Loeffler's  alkaline  methylene  blue.  Camera- 
lucida  drawing  made  with  Zeiss  No.  G  compensating  ocnilar  and  2  mm.  oil  immer- 
sion objective. 

Fig.  2. — Liver  of  rabbit  which  died  twelve  days  after  the  subcutaneous  Inocu- 
lation of  Bacillus  nccrophorus.  Stained  with  loeffler's  alkaline  methylene  blue. 
Camera-lucida  drawing  made  with  Zeiss  4  mm.  objec'tive  and  No.  G  comi)ensat- 
ing  ocular.  Notice  the  invasion  of  the  normal  liver  structure  by  the  necrosis 
bacilli  arranged  along  the  border  of  the  necrotic  focus. 

Description  of  Plate  4. 

Fig.  1. — Bouillon-agnr  culture  (first  dilution)  of  Bacillus  nccrophorus,  show- 
ing 24-hour  growth,  with  numerous  small  gas  bubbles,  but  the  colonies  have  not 
developed  sufficiently  to  become  visible. 

Fig.  2. — Seven-day  old  bouillon-agar  culture  of  this  organism  of  the  fourth 
dilution.  The  isolated  colonies  are  characteristic  in  that  their  grayish  centers 
are  surrounded  by  fuzzy  white  areas,  not  unlike  the  strands  of  loose,  fleecy 
cotton. 

Fig.  X — Single  colonies  of  the  necrosis  bacillus,  showing  this  filamentous  char- 
acter of  their  growth  (enlarged  about  seven  diameters). 
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Fig.  I.-Bacillus  of  Necrosis. 
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Fig.  2.-NECR0TIC  Area  in  Liver  of  Rabbit. 
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structed,  20  inches  in  width,  and  a  foot  or  more  in  depth.  The  length 
should  be  proportioned  to  the  size  of  tlie  flock  to  be  treated.  For 
small  lots  that  are  accustomed  to  being  handled,  the  trough  need  not 
be  over  .6  feet  in  length.  In  such  cases,  however,  the  animals  should 
be  allowed  to  stand  for  a  moment  in  the  solution  before  passing  our. 
A  greater  lengtli  of  trough  would  necessitate  the  preparation  of  a 
larger  amount  of  fluid,  and  consequently  would  entail  greater  ex- 
l)ense.  AMiere  a  large  number  of  sheep  is  to  be  treated  the  trough 
should  not  be  less  than  20  feet  in  length.  Hurdles  or  portable  racks 
n)ay  be  so  arranged  by  the  sides  of  the  trough  and  along  the  path- 
way leading  to  it  that  each  animal  will  be  obliged  to  pass  through 
the  bath  with  but  little  urging. 

After  this  treatment  has  been  applied  to  the  sound  part  of  the 
flock,  they  should  be  at  once  placed  in  fresh,  uncontaminated  quar- 
ters. Although  they  are  not  likely  to  show  any  evidences  of  the  dis- 
ease after  being  treated  in  this  way,  the  owner  or  shepherd  should 
not  neglect  them,  but  should  closely  watch  for  any  signs  of  lameness, 
and  when  discovered  the  affected  animals  should  be  promptly  re- 
moved and  subjected  to  more  careful  treatment.  In  case  the  flock 
from  which  the  healthy  sheep  were  separated  is  badly  diseased,  it 
would  be  advi'^ablo  to  have  the  sound  animals  pass  through  the  bath, 
as  described  above,  on  several  occasions.  This  may  be  done  every 
second  day  imtil  three  or  four  treatments  have  been  applied,  special 
care  being  taken  in  the  meantime  to  provide  fresh,  clean  quarters 
for  the  animals,  completely  separated  from  the  diseased  portion  of 
the  flock. 

Wliile  selecting  treatment  for  that  portion  of  the  flock  in  which  the 
disease  has  become  established,  it  should  be  remembered  that  the 
principal  requisites  are  to  lay  bare  the  affected  surfaces  and  to 
destroy  the  infectious  matter  which  has  lodged  upon  them.  The 
remedy  which  will  accomplish  this  most  readily,  and  at  the  same  time 
not  give  rine  to  harmful  secondary  conditions,  is  evidently  the  one 
that  should  be  given  the  preference. 

The  bacteria,  to  which  the  disease  is  due,  yield  very  readily  to  the 
application  of  disinfectants,  and  the  trouble  which  so  many  sheep 
men  have  experienced  in  the  eradication  of  foot-rot  from  their  flocks 
must  have  been  due  to  a  failure  to  properly  expose  the  affected  sur- 
faces to  the  action  of  the  applied  remedy. 

During  the  preent  series  of  experiments  many  of  the  feet  in 
which  disease  has  been  purposely  produced  have  been  healed  up  as 
soon  as  the  true  course  of  the  affection  had  become  evident,  so  as  to 
avoid  unnecessary  lameness,  and  in  these  cases  it  has  been  found 
that  all  advance  of  the  disease  processes  has  promptly  stopped 
upon  the  application  of  a  5  per  cent  solution  of  carbolic  acid,  several 
applications  usually  proving  sufficient.     In  these  cases,  however,  it 
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must  be  admitted  that  the  conditions  for  successfully  healing  the 
lesions  were  far  more  favorable  than  those  which  surround  the  aver- 
age diseased  flock  upon  the  farm.  In  the  first  place,  the  erosions  had 
not  extended  very  deeply  into  the  foot,  and,  secondly,  the  animal  was 
not  allow^ed  to  run  in  a  muddy  yard,  but  was  kept  upon  a  dry  stable 
floor.  The  instances  serve  to  prove,  however,  that  the  remedy  need 
not  be  very  poisonous  or  caustic  to  produce  the  desired  results,  and 
to  emphasize  the  fact  that  one  must  constantly  aim,  while  treating 
foot-rot  in  sheep,  to  expose  the  diseased  areas  to  the  action  of  the 
disinfectant  used. 

Treatment  of  the  affected  animals  should  not  be  deferred,  as  more 
satisfactory  results  will  be  obtained  by  attacking  the  outbreak  as 
soon  as  discovered  than  can  be  expected  if  the  disease  is  permitted 
to  spread  among  the  flock  or  to  penetrate  dee^^r  into  the  tissues  of 
the  affected  feet.  This  is  accepted  as  a  very  practical  fact  by  the  Eng- 
lish shepherds,  who  attend  shipments  of  thoroughbred  sheep  on  their 
trans- Atlantic  voyage  to  this  country  for  breeding  purposes.  The 
statement  is  made  by  them  that  none  but  negligent  or  inexperienced 
shepherds  will  ever  allow  foot-rot  to  spread  through  a  flock  of  which 
tl>ey  are  in  charge,  as  thorough  trimming  and  antiseptic  treatment 
of  the  hoof  of  the  first  animals  seen  to  be  lame  will  surely  save  the 
balance  of  the  sheep  from  an  attack. 

The  treatment  already  suggested  for  the  sound  portion  of  the 
flock  will  be  found  very  efficacious  for  early  stages  of  the  disease, 
but  after  the  animal  has  become  more  seriously  affected  one  should 
carefully  examine  each  of  its  feet  and,  if  necessary,  pare  away  all 
shredded  or  loosened  portions  of  the  horny  tissue.  This  will  often 
prove  to  be  a  very  laborious  undertaking,  but  the  operator  should 
persist  until  the  loosened  horn  has  been  thoroughly  removed  and  all 
of  the  ulcerous  fissures  have  been  exposed. 

The  foot  must  be  carefully  cleaned  and  every  portion  of  loosened 
and  detached  horn  cut  away,  as  the  horny  tissue  once  separated  from 
the  stnisitive  parts  beneath  will  never  unite  with  them  again,  but  will 
remain  as  a  source  of  pain  and  inflammation  and  also  a  protection 
for  the  disease-producing  organisms  while  they  attack  and  destroy 
the  internal  structures.  Should  fungoid  granulations  be  met  they 
should  be  removed  with  a  knife  or  pair  of  curved  scissors.  All 
clippings  and  trimmings  that  are  removed  from  the  diseased  feet, 
whether  composed  of  bits  of  horn,  shreds  of  tissue,  or  fungoid 
growths,  should  be  carefully  gathered  up  and  burned  or  disinfected, 
as  they  may  serve  to  spread  the  disease  further  if  left  where  passing 
sheep  may  come  in  contact  with  them. 

If  this  work  has  been  thoroughly  done,  standing  a  sheep  for  ten 
minutes  in  a  strong  solution  of  copper  sulphate  (blue  vitriol),  made 
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as  warm  as  can  be  borne  by  the  hand,  will  in  most  cases  effect  a  cure. 
This  solution  may  be  prepared  by  dissolving  3  pounds  of  copper  sul- 
phate in  5  gallons  of  warm  water.  The  foot  bath  should  be  repeated 
if  necessary. 

An  attendant  should  remain  stationed  by  the  side  of  each  sheep 
whose  feet  are  badly  affected,  to  prevent  the  animal  from  lying  down 
while  it  is  in  the  copper-sulphate  solution,  as  sheep  of  this  class, 
because  of  the  pain  produced  during  their  efforts  to  stand,  are  liable 
to  drop  to  their  kness,  or  even  to  lie  down  in  the  trough,  during  the 
application  of  the  treatment.  Soft  bandages  should  be  applied,  after 
the  sheep  are  removed  from  the  foot  bath,  to  all  feet  that  have  required 
deep  cutting,  not  only  for  the  purpose  of  protecting  the  sensitive  tis- 
sue from  becoming  bruised,  but  in  order  that  particles  of  dirt  may 
be  kept  from  the  raw  surfaces  and  that  nature  may  be  assisted  in  the 
formation  of  new  protective  coverings. 

It  sometimes  happens  that  the  disease  assumes  an  aggi'avated  form 
in  several  of  the  sheep,  involving  the  deeper  sensitive  tissues  and 
necessitating  the  application  of  hand  dressings  to  the  feet.  In  such 
cases  all  the  loose  and  diseased  tissue  siiould  be  cut  away  and  the 
affected  parts  washed  thoroughly  with  a  5  per  cent  solution  of  car- 
bolic acid.  An  antiseptic  astringent  powder,  consisting  of  4  parts  of 
carbolic  acid,  2  parts  of  tannic  acid,  and  94  parts  of  exsiccated  alum, 
is  then  dusted  upon  the  ulcerated  surfaces  and  a  bandage  applied  to 
afford  the  parts  the  desired  amount  of  protection. 

The  most  earnest  efforts  should  be  made  to  conquer  the  disease 
before  the  advent  of  warm  weather,  as  it  will  be  found  more  difficult 
to  deal  with  during  that  period.  On  the  contrary,  cold  weather 
and  dry  seasons  are  unfavorable  for  the  development  or  spread  of  the 
disease,  although  they  will  not  cure  it. 
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THE  ETIOLOGY  OF  HOG  CHOLERA.^ 

By  M.  Dorset,  M.  D.,  B.  M.  Bolton,  M.  D.,  and  C.  N.  McBryde,  M.  D., 
Biochemic  Division,  Bureau  of  Animal  Industry, 

PRELIMINARY   REMARKS.^ 

After  the  fundamental  work  of  Salmon  and  Smith  relative  to  hog 
cholera  and  the  corroboration  of  their  observations  by  so  many  other 
investigators  it  was  regarded  as  settled  beyond  dispute  that  a  certain 
microorganism,  Bacillus  cholcrw  suis^  was  the  cause  of  hog  cholera. 
Although  certain  results  of  the  work  of  Salmon  and  Smith,  as  well  as 
the  experience  of  others,  show  that  it  is  difficult  to  reconcile  all  the 
facts  as  found  with  the  acceptance  of  this  bacterium  as  the  exclusive 
factor  in  the  production  of  the  disease,  more  or  less  plausible  explana- 
tions of  these  discrepancies  have  been  offered ;  but  these  explanations 
did  not  seem  entirely  satisfactory,  as  will  be  shown  later.  Since  this 
is  the  case,  since  the  etiology  is  incompletely  understood,  it  is  difficult 
to  attack  properly  the  important  practical  questions  of  prevention  and 
cure.  In  the  present  investigations  we  believe  that,  although  we  have 
by  no  means  exhausted  the  subject,  we  have  been  able  to  make  some 
very  significant  observations  which  throw  light  upon  the  perplexing 
questions,  and  which  we  hope  may  eventually  lead  to  a  rational 
method  of  combating  the  disease. 

In  spite  of  the  fact  that  the  disease,  hog  cholera,  is  so  well  known, 
and  that  it  has  been  so  often  defined  and  described  in  many  excellent 
treatises,  it  will  nevertheless  hardly  be  deemed  superfluous  to  state  at 

a  This  is  a  condensation  of  Bulletin  No.  72  of  the  Bureau  of  Animal  Industi-y. 

^  While  attempting  to  produce  an  antitoxin  for  hog  cholera  by  injections 
of  cultures  of  Bacillus  cholcrw  suis.  Dr.  E.  A.  de  Schweinitz,  working  under 
the  direction  of  Dr.  D.  E.  Salmon,  was  led  to  question  the  correctness  of 
the  prevalent  view  in  regard  to  the  etiology  of  the  disease.  He  instituted 
and  carried  out  a  number  of  experiments,  most  of  which  were  directed  toward 
the  discovery  of  an  animal  parasite,  the  presence  of  which  he  suspected  in  the 
blood  of  sick  hogs.  His  experiments  were  incomplete,  however,  and  his  sick- 
ness and  subsequent  death  preventeil  further  research  on  his  part.  While  he 
was  not  actively  concerned  in  the  experiments  described  in  this  paper,  we  feel 
that  but  for  the  original  skepticism  on  his  part  our  work  would  probably  not 
have  been  undertaken. 
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the  outset  just  what  our  experience  has  taught  us  to  regard  as  the 
essential  features  of  the  disease,  on  the  one  hand,  and  the  variable  and 
inconstant  features,  on  the  other.  A  definite  statement  in  this  regard 
is  perhaps  particularly  called  for,  since  all  authorities  do  not  agree 
upon  the  relative  importance  of  the  different  manifestations  seen 
in  the  disease.  This  discrepancy  doubtless  arises  from  the  fact  that 
in  hog  cholera,  as  in  other  dfseases,  in  different  outbreaks  and  at 
different  times,  one  or  the  other  set  of  symptoms  and  lesions  pre- 
dominate, and  it  is  only  by  a  study  of  various  outbreaks  in  different 
parts  of  the  country  and  over  a  long  period  of  time  that  it  is  possible 
to  arrive  at  an  accurate  knowledge  of  the  variations  to  which  the  dis- 
ease is  subject.  ; 

In  the  definition  and  description  of  the  disease  given  below  we  have 
endeavored  to  present  our  conception,  derived  from  the  earlier  pub- 
lications of  the  Bureau  of  Animal  Industry  and  from  other  sources 
as  well  as  from  the  experience  we  ourselves  have  had  in  more  recent 
years. 

THE    NATURAL  DISEASE,   HOG    CHOLERA. 

Hog  cholera  is  an  acute  and  highly  contagious  disease  which,  so  far 
as  known,  affects  only  hogs.  It  is  characterized  by  fever,  loss  of 
appetite,  weakness,  and,  where  the  affected  animal  does  not  quickly 
succumb,  by  rapid  emaciation.  Diarrhea  is  usually  present,  though 
the  affected  animal  may  be  constipated.  Epistaxis  frequently  occurs, 
and  there  is  often  a  gluing  together  of  the  eyelids.  In  the  most 
virulent  forms  of  the  disease  especially  there  may  be  ecchymoses  in 
the  skin  over  the  ventral  surface  of  the  body.  These  are  usually  in 
the  form  of  discrete  splotches,  but  at  times  the  entire  ventral  surface 
is  diffusely  reddened. 

The  changes  seen  in  the  internal  organs  vary  greatly  even  in  differ- 
ent animals  in  one  and  the  same  outbreak  in  a  given  herd.  In 
general  these  lesions  may  be  said  to  be  either  those  of  a  hemorrhagic 
septicemia  or  of  an  ulcerative  enteritis,  the  latter  particularly  pro- 
nounced in  the  cecum  and  colon.  The  hemorrhagic  lesions  are  char- 
acteristic of  the  rapidly  fatal  form  of  the  disease  known  as  "  acute 
hog  cholera,"  the  ulcerative  intestinal  lesions  being  especially  promi- 
nent in  those  outbreaks  where  the  animals  do  not  succumb  so  rapidly ; 
both  the  ulcerative  and  hemorrhagic  lesions  may,  however,  be  seen  in 
the  same  animal.  These  two  forms  are  not  supposed  to  represent 
distinct  diseases,  but  merely  different  types  of  the  same  disease,  as 
already  stated,  the  chronic  form  apparently  resulting  from  either 
a  decreased  virulence  of  the  infecting  organism  or  a  heightened 
resistance  on  the  j^art  of  the  animals  which  are  attacked. 

The  lesions  commonly  met  with  are  here  outlined. 
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MORBID  ANATOMY. 

Subcutaneous  areolar  tissue. — When  the  skin  of  the  thorax  and 
abdomen  is  removed  the  subcutaneous  areolar  tissue  may  be  found 
thickly  dotted  with  ecchymoses  of  varying  size* 

Lymphatic  system. — In  acute  hog  cholera  the  inguinal  glands  ^n 
both  sides  are  usually  swollen  and  red,the  hemorrhagic  condition  being 
so  intense  at  times  as  to  give  the  glands  a  bluish-black  color.  The 
lymphatic  glands  at  the  angles  of  the  lower  jaw  may  be  affected  in  a 
iiimilar  manner,  as  may  also  the  bronchial,  mediastinal,  mesenteric, 
mesocolic,  retroperitoneal,  and  lumbar  glands.  In  the  chronic  form 
of  the  disease  the  lymph  glands  seldom  exhibit  any  change. 

Heart. — This  organ  frequently  presents  on  its  outer  surface,  and 
also  in  the  endocardium  at  times,  hemorrhagic  markings  which  vary 
considerably  in  their  intensity  in  different  cases. 

Lungs. — The  lungs,  as  a  rule^  are  but  slightly  affected.  In  the 
acute  form  of  hog  cholera  they  often  show  ecchymoses  of  varying  size 
on  the  serous  surfaces;  at  times  areas  of  broncho-pneumonia  or  col- 
lapse are  met  with. 

Spleen. — In  acute  hog  cholera  the  spleen,  as  a  rule,  is  larger  than 
normal,  and  engorged  with  blood,  and  may  present  numerous  puncti- 
form  hemorrhages  beneath  the  capsule,  or  larger  hemorrhagic  areas 
which  are  diffuse  in  character.  In  chronic  hog  cholera  the  spleen 
may  be  smaller  than  nonnal,  and  in  this  case  the  connective  tissue  is 
noticeably  increased. 

Digestive  system. — {a)  Stomach.  Tlie  serous  surface  of  the  stom- 
ach may  be  flecked  with  diffuse  hemorrhages,  and  the  mucosa  is  not 
infrequently  congested  and  inflamed.  This  inflammation  is  at  times 
quite  extensive,  and  may  bring  about  a  destructive  ulceration  of  the 
mucous  membrane.  Small  petechite  may  be  seen  here  and  there 
over  the  mucous  membrane.  (&)  Intestines.  In  acute  hog  cholera 
tlie  chief  lesions  found  are  ecchymoses  in  both  serous  and  mucous 
coats,  together  with  erosions  of  the  mucous  surfaces  of  both  the  large 
and  the  small  bowels.  The  erosions  in  the  cecum  and  colon  appear 
to  be  the  starting  point  of  the  button-like  ulcers  which  are  frequently 
encountered  in  the  chronic  form  of  hog  cholera.  These  round  ulcers 
vary  from  1  to  2  mm.  to  several  centimeters  in  diameter,  and  are  ele- 
vated above  the  surrounding  healthy  mucous  membrane.  They  are 
tough  and  hard,  and  their  centers  are  usually  dark  greenish-yellow 
in  color,  and,  in  the  case  of  the  larger  ulcers,  all  four  coats  of  the 
intestine  are  involved.  The  ulcers  are  at  times  so  numerous  as  to 
destroy  the  mucous  membrane,  or  at  least  to  affect  it  over  extensive 
areas  in  the  cecum  and  colon,  {c)  Liver.  This  organ  may  exhibit 
extensive  fatty  degeneration,  with  areas  of  coagulation  necrosis  or  an 
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increase  of  connective  tissue.  In  the  acute  form  of  hog  cholera, 
minute  hemorrhages  may  be  visible  beneath  the  capsule. 

Kidneys. — In  acute  hog  cholera  the  kidneys  are  practically  always 
the  seat  of  hemorrhagic  changes,  which  vary  more  or  less  in  extent. 
At  times  the  cortices  are  intensely  congested  and  all  of  the  glomeruli 
are  visible  as  minute  deep-red  points.  In  other  instances  the  general 
congestion  is  absent,  the  major  portion  of  the  kidneys  being  rather 
paler  than  normal,  dotted  here  and  there  with  minute,  sharply 
defined,  punctate  ecchymoses.  At  times  the  medullary  portion  of 
the  kidneys  is  involved,  and  blood  clots  may  be  found  in  the  pelves. 
In  chronic  hog  cholera  these  ecchymoses  are  seldom  seen. 

Bludder, — Both  the  serous  and  mucous  surfaces  of  this  organ  may 
be  the  seat  of  hemorrhagic  changes,  which  vary  considerably  in  extent 
in  different  animals. 

In  addition  to  the  lesions  which  have  just  been  described,  nearly  all 
of  the  serous  membranes  of  the  body,  in  the  acute  form  of  the  disease, 
may  be  dotted  with  hemorrhages.  The  blood  and  internal  organs  of 
hogs  which  have  died  of  either  acute  or  chronic  hog  cholera  usually 
yield  pure  cultures  of  a  small,  motile  organism  discovered  by  Salmon 
and  Smith,  and  named  by  them  Bacillus  cholerm  s^iis. 

Hog  cholera  may  be  conveyed  from  sick  to  healthy  animals  almost 
if  not  quite  without  exception  by  contact,  by  feeding  the  viscera  of 
diseased  animals,  and  by  the  subcutaneous  injection  of  the  blood  of 
sick  animals.  The  disease  may  also  be  produced,  according  to  Sal- 
mon and  Smith,  by  feeding  cultures  of  B.  cholercB  suis  and  by  sub- 
cutaneous or  intravenous  inoculation  of  that  organism.  Welch  and 
Clement  claim  that  the  disease  may  be  produced  by  the  intratracheal 
inoculation  of  healthy  animals,  as  well  as  by  intravenous  inoculation 
with  B.  cholerw  suis,  Salmon  and  Smith  found  it  very  difficult  to 
produce  hog  cholera  by  feeding  or  by  subcutaneous  injection  of  cul- 
tures of  B.  ckolerce  suis^  but  they  consider  that  in  certain  instances 
they  succeeded  in  doing  so  by  both  methods. 

The  mortality  among  hogs  attacked  by  the  disease  varies  from  30 
to  100  per  cent  of  the  affected  animals,  the  death  rate  from  the  acute 
type  of  disease  usually  exceeding  80  per  cent  of  the  affected  herd. 

THE    INFECTIOUSNESS    OF    THE    BLOOD    OF    ANIMALS    AFFECTED    WITH    HOG    CHOLEBA. 

It  will  be  noticed  in  the  brief  description  that  we  have  just  given  of 
hog  cholera  that  the  statement  is  made  that  this  disease  is  communi- 
cated readily  to  healthy  animals  by  inoculating  them  subcutaneously 
with  the  blood  of  hogs  suffering  with  spontaneous  hog  cholera.     The 

infectious  nature  of  the  blood  has  long  been  recognized.  Law  ^  having 

»  ■ 

«Ann.  Kept  U.  S.  Com'r  Agr.,  1878,  p.  377. 
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recorded  experimental  evidence  of  that  fact  in  1878.  Other  experi- 
ments showing  \he  infectiousness  of  the  blood  of  sick  hogs  are  con- 
tained in  the  Bureau  of  Animal  Industry  report  issued  in  1889."  On 
page  110  of  that  report  Salmon  and  Smith  describe  the  inoculation  of 
4  hogs  subcutaneously  with  the  blood  of  hogs  sick  of  hog  cholera,  3 
of  the  4  inoculated  animals  dying  as  a  result.  We  would  call  atten- 
tion here  to  the  striking  difference  between  the  readiness  in  producing 
the  disease  by  the  inoculation  of  blood  from  animals  sick  from  the 
spontaneous  disease,  on  the  one  hand,  and  the  great  difficulty  experi- 
enced in  producing  the  disease  by  subcutaneous  injections  of  pure  cul- 
tures of  B.  cholerw  suw^  on  the  other.  This  and  other  important 
differences  will  be  fully  discussed  later. 

It  is  suggested  by  Salmon  and  Smith  that  thase  successful  results 
may  have  been  due  to  the  greater  virulence  of  the  organism  in  the 
blood,  but  they  also  suggest  the  possibility  that  the  injected  blood 
coagulating  in  the  tissues  protected  B.  cholerw  suis  from  the  injurious 
effects  of  the  body  fluids  and  from  the  attacks  of  phagocytes,  and  at 
the  same  time  fuHiished  the  injected  organisms  with  an  abundant  sup- 
ply of  suitable  food.  The  bacteria  being  thus  protected  for  a  time 
might  gi'adually  acquire  sufficient  powers  of  resistance  to  enable  them 
to  enter  the  circulation  and  produce  the  disease. 

At  the  outset  of  our  present  investigations  it  was  deemed  wise  to 
repeat  Salmon  and  Smith's  experiments  with  the  blood  of  diseased 
animals  and  to  ascertain  to  what  the  pathogenic  power  of  the  blood 
was  due.  Accordingly,  healthy  hogs  were  inoculated  subcutaneously 
with  the  blood  of  sick  animals,  the  infection  being  derived  from  a 
number  of  separate  and  distinct  outbreaks  of  hog  cholera.  We  suc- 
ceeded with  the  gi'eatest  regularity  in  communicating  the  disease  to 
healthy  animals  by  the  subcutaneous  injection  of  diseased  blood 
obtained  during  the  earlier  stages  of  an  outbreak.  For  convenience 
the  blood  was  defibrinated  previous  to  injection.  It  was  also  found 
that  the  clear  serum  which  separated  from  the  red  cells  in  the  bottles 
after  the  diseased  blood  was  drawn  under  aseptic  conditions  possessed 
the  power  of  inducing  the  disease  in  the  same  manner  as  the  defibri- 
nated blood.  In  the  rare  exceptions  where  the  disease  was  not  com- 
municated in  this  way  it  was  found  that  the  animal  that  was  injected 
possessed  immunity,  as  proven  by  subsequent  exposure  to  infection  in 
a  l^en  with  animals  sick  of  hog  cholera ;  there  was  no  exception  to  this. 
The  subcutaneous  injection  of  blood  from  diseased  animals  proved 
indeed  to  be  such  a  convenient  and  reliable  method  of  transferring 
hog  cholera  from  one  animal  to  another  that  we  have  used  it  almost 
exclusively  for  propagating  the  several  strains  of  disease  with  which 
our  experiments  have  been  conducted.     But  while  it  is  true  we  have 

oHog  Cholera:  Its  History,  Nature,  and  Treatment.    Washington,  D.  C,  1889. 
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experienced  no  difficulty  in  thus  propagating  the  disease  with  inocula- 
tions of  blood,  it  should  be  explained  that  the  different  outbreaks 
which  furnished  the  virus  with  which  we  have  worked  were  selected 
because  they  appeared  to  possess  a  high  degree  of  virulence.  It  is 
quite  possible  that  in  mild  forms  of  the  disease  the  same  difficulty 
might  be  encountered  in  transferring  the  disea-e  by  blood  inocula- 
tions as  is  found  in  transferring  it  by  contact  or  by  any  other  method. 

What  has  been  said  above  in  regard  to  the  result  of  inoculation  with 
blood  applies  to  blood  obtained  from  animals  at  the  beginning  of  an 
outbreak  or  during  its  height.  Our  own  experience  in  propagating 
the  disease  by  the  successive  inoculations  of  a  number  of  hogs  during 
a  period  of  time  covering  several  months  has  been  that  after  a  while, 
the  blood  inoculations  fail  to  cause  the  death  of  the  animals.  The 
virus  seems  to  lose  in  potency  after  a  number  of  passages  through 
hogs. 

The  amount  of  diseased  blood  required  to  produce  hog  cholera 
when  injected  subcutaneously  has  not  been  definitely  determined,  but 
probably  varies  considerably,  depending  upon  the  virulence  of  the 
disease  and  the  natural  resisting  power  of  the  injected  hog.  We 
have  produced  the  disease  quite  uniformly  with  from  i  to  2  c.  c.  of 
blood,  and  in  some  instances  with  much  smaller  doses.  For  keeping 
the  disease  in  existence,  larger  doses  (5  to  10  c.  c.)  have  usually  been 
employed.  This  was  done  in  order  to  avoid  the  loss  of  tlie  disease 
through  a  possible  lowering  in  virulence,  the  dose  in  most  instances 
being  no  doubt  much  in  excess  of  the  amount  required. 

Our  own  experiments,  therefore,  support  fully  the  statement  in 
the  Bureau  of  Animal  Industry  report «  that  this  disease  is  readily 
communicated  from  diseased  to  healthy  animals  by  the  subcutjineous 
injection  of  blood  from  the  diseased  animals.  The  injections  in  our 
experiments  were  made  with  blood  from  five  distinct  outbreaks  of 
hog  cholera,  and  tlie  results  indicate,  therefore,  that  the  infwtiousness 
of  the  blood  upon  subcutaneous  injection  is  a  character  common  to  all 
outbreaks  of  acute  hog  cholera.  Additional  evidence  of  the  infec- 
tiousness of  the  blood  of  animals  suffering  from  hog  cholera  is 
afforded  by  the  results  of  injections  of  unfiltered  blood  in  connection 
with  the  experiments  w  ith  filtered  blood,  described  later. 

Although  we  can  not  speak  definitely,  owing  to  lack  of  experi- 
mental data,  as  already  stated,  we  would  not  expect  the  chronic  form 
of  hog  cholera  to  be  so  readily  communicated  in  this  way.  The 
lesions  in  the  chronic  form  indicate  a  tendency  toward  a  localization 
of  the  infectious  centers  in  the  intestines,  whereas  the  acute  form 
possesses  the  characters  of  a  septicemia. 

In  addition  to  proving  the  ease  with  which  hog  cholera  may  be 

«Hog  Cholera:  Its  History.  Nature,  and  Treatment.     Washington,^.  (\,  1889, 
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transferred  from  one  animal  to  another  by  the  subcutaneous  inocula- 
tion of  blood,  the  inoculation  experiments  quoted  indicate  that  this 
infectious  property  is  not  the  result  of  the  mechanical  protection 
of  B,  cholerce  suis  by  the  clotted  blood,  the  possibility  of  which  was 
suggested  by  Salmon  and  Smith,  as  previously  stated.  All  of  our 
blood  inoculations  were  made  after  the  fibrin  had  been  removed,  the 
defibrinated  blood  containing  corpuscles  and  serum,  or  the  serum 
alone  was  used.  The  serum  was  diluted  with  ten  volumes  of  sterile 
bouillon  before  injection  and  could  not  have  afforded  any  mechanical 
protection  from  the  phagocytes  or  other  injurious  agents.  We  must 
therefore  look  for  some  other  explanation  of  tlie  fact  first  observed 
by  Salmon  and  Smith,  namely,  that  hog  cholera  may  be  easily  in- 
duced by  subcutaneous  injections  of  diseased  blood,  whereas  the  injec- 
tions of  pure  cultures  of  //.  cholerce  auh  in  the  same  manner  fail,  in 
the  great  majority  of  cases,  to  produce  disease. 

THE   CONTAGIOUSNESS   OF  THE   NATURAL   DISEASE,    IIOO    CHOLERA. 

In  connection  with  the  infectiousness  of  the  blood  of  hogs  affected 
with  hog  cholera,  the  readiness  with  which  transmission  of  the  disease 
takes  place  by  simple  contact  with  diseased  animals,  or  by  exposure 
in  infected  pens,  must  be  taken  into  careful  consideration.  This  high 
degree  of  contagiousness  of  hog  cholera  is  univci*sally  recognized  by 
the  farmer  as  well  as  by  those  who  have  made  experiments  to  test  the 
point ;  for  aside  from  the  abundant  evidence  of  contagiousness  to  be 
derived  from  the  records  of  natural  outbreaks  of  hog  cholera,  such  a^'. 
the  accidental  introduction  of  a  sick  pig  into  a  healthy  herd,  we  would 
call  especial  attention  to  certain  records  contained  in  the  Bureau  of 
Animal  Industry  report.*  On  pages  145  to  153,  inclusive,  of  that 
report  will  be  found  the  records  of  a  number  of  hogs  that  had  been 
subjected  to  various  methods  of  treatment,  the  objexit  of  the  treatment 
being  to  render  them  immune  from  hog  cholera.  An  examination  of 
those  records  will  show  that  the  treated  animals  and  controls  were 
subsequently  placed  in  infected  pens  to  determine  the  value  of  the 
immunizing  agent,  and  that  after  such  exposure  to  the  natural  disea.se, 
30  out  of  a  total  of  33  that  were  exposed  died  of  hog  cholera.  These 
figures  inchide  tlie  check  animals  which  were  exposed  with  the  treated 
ones. 

We  are  in  possession  of  the  records  of  a  large  number  of  rtHient 
experiments  which  confirm  in  every  way  the  evidence  cited  above,  and 
we  would  emphasize  the  importance  of  this  contagiousness  as  a  neces- 
sary feature  of  the  disease. 


o  Ibid. 


Digitized  by 


Google 


THE   ETIOIXKSY   OF    HOG   CHOLERA.  145 

IMMUNITY  IN   HOGS   WHICH   HAVE  BECOTEBED  FBOM   HOG  CHOLERA. 

Hogs  that  have  recovered  from  natural  attacks  of  hog  cholera  are 
immune  from  subsequent  attaclcs.  This  fact  is  quite  generally  known 
among  hog  raisers  and  causes  the  average  farmer  to  place  a  higher 
value  upon  these  so-called  "  cholera-proof  "  hogs  than  upon  nonim- 
munes. During  the  course  of  exjierimental  work  in  the  past  few 
years  we  have  had  the  opportunity  of  observing  the  course  of  a  lai*ge 
number  of  separate  outbreaks  of  hog  cholera,  and  have  tested  by 
means  of  field  exposure  and  by  injections  of  diseased  blood,  the  immu- 
nity of  a  number  of  animals  that  recovered  from  thase  natural  attacks, 
but  have  never  seen  one  of  them  succumb  to  a  second  attack.  Immu- 
nity acquired  in  this  way  seems  to  be  remarkably  high  in  degree  and 
very  permanent.  The  same  thing  has  been  found  to  be  true  of  hogs 
which  have  recovered  from  the  disease  produced  by  subcutaneous 
injections  of  hog-cholera  blood,  such  animals  being  found  immune 
from  hog  cholera  when  exposed  to  the  disease  in  a  natural  way  and 
also  when  injected  subcutaneously  with  blood  from  diseased  animals. 

A  point  of  especial  interest  which  was  fairly  well  brought  out  by 
our  experiments  is  that  a  severe  attack  of  hog  cholera  is  not  necessary- 
for  the  production  of  immunity  from  subsequent  attacks.  In  fact,  the 
protection  derived  from  a  mild  attack  appears  to  be  quite  as  complete 
and  lasting  as  that  afforded  by  a  severer  form  of  the  disease.  That 
this  immunity  is  not  transitory  is  shown  by  the  fact  that  we  liave  been 
unable  to  induce  the  disease  in  some  of  these  immuues  by  injections 
of  diseased  blood  made  nearly  a  year  after  recovery  from  the  original 
attacks. 

BECAPITULATION    OF   THE   CHABACTERIfiTICS   OF    HOG    CHOI^RA. 

Before  proceeding  to  a  description  of  the  various  methods  we  have 
adopted  in  our  efforts  to  reproduce  hog  cholera  artificially,  we  wish  to 
bring  together  in  concise  form  those  characteristics  which  appear  to 
be  essential  before  any  disease  may  be  classified  as  hog  cholera,  witli- 
out,  however,  offering  them  as  a  means  of  differential  diagnosis. 

(1)  The  lesions  found  at  autopsy  should  be  those  commonly  met 
with  in  either  acute  or  chronic  hog  cholera,  and  which  have  lx*en 
already  fully  described. 

(2)  The  disease  should  be  contagious,  as  proven  by  intentional  ex- 
posure of  healthy  animals  placed  in  the  pen  with  sick  ones  or  by  the 
history  of  an  outbreak. 

(3)  The  blood  of  diseased  animals  should  be  capable  of  producing 
an  attack  of  hog  cholera  when  injected  subcutaneously  into  healthy 
hogs. 

(4)  Animals  which  have  recovered  from  an  attack  of  hog  cholera 
should  possess  immunity  when  exposed  to  natural  infection  or  when 
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injected  subrutaneoiisly  with  the  blood  of  hogs  suffering  from  hog 
cholera. 

The  lesions  found  at  autopsy  are  variable.  This  variability  of  the 
pathological  lesions  is  seen  during  the  course  of  practically  all  out- 
breaks of  hog  cholera.  In  some  animals  there  is  almost  complete 
absence  of  lesions ;  in  others  there  may  be  few  or  many  of  the  lesions 
so  generally  regarded  as  pathognomonic  of  that  disease.  The  hog 
may  be  desperately  sick,  and  yet  when  killed  the  autopsy  may  reveal 
only  a  few  reddened  lymphatic  glands  and  possibly  a  few  hepatized 
areas  in  the  lungs;  or,  on  the  contrary,  ever}'  organ  may  show  patho- 
logical changes.  Without  evidence  of  contagiousness  and  without  the 
postmortem  examination  of  other  hogs  from  the  .same  herd,  some  of 
the  animals  could  not  be  said  to  have  died  of  hog  cholera.  On  the 
contrary,  tiie  contagiousness,  the  infectiousne.ss  of  the  blo#d,  and  the 
acquired  innnunity  after  recovery  are  very  constant  features. 

EXPERIMENTS   WITH   PURE   (  ULTIRES. 

Having  become  impressed  with  the  constancy  of  the  three  charac- 
teristics which  were  found  in  all  natural  outbreaks  of  acute  hog  cholera 
studied  by  us,  and  finding  after  an  examination  of  the  literature  upon 
the  subject  that  the  questions  of  the  contagiousness  of  the  disease  and 
the  infectiousness  of  the  blood  in  animals  injected  with  pure  cultures 
of  B,  chol-erw  nitis  had  apparently  not  been  made  the  subject  of  experi- 
ments in  earlier  investigations,  we  determined  io  make  a  certain  num- 
ber of  experiments  which  would  be  in  a  way  supplementary  to  those 
already  recorded  by  Salmon  and  Smith  and  by  Welch  and  Clement, 
and  which  would  at  the  same  time  enable  us  to  compare  the  results 
obtained  with  the  blood  and  tissues  of  hogs  suffering  from  hog  chol- 
era, on  the  one  hand,  with  those  obtained  with  cultures,  on  the 
other;  in  short,  to  see  whether  hog  cholera  with  the  three  essential 
characteristics  of  contagiousness  of  sick  animals,  infectiousness  of  the 
blood  of  sick  animals,  and  immunity  when  exposed  to  spontaneous 
infection  after  recovery,  is  found  in  the  disease  produced  by  cultures. 

In  making  these  experiments  some  hogs  were  injected  subcutaiK*- 
ously,  others  intravenously,  and  others  were  fed. 

The  results  of  the  subcutaneous  inoculation  of  hogs  with  cultures  of 
B,  cholercv  shIh  showed  that  such  inoculations  produce  serious  disease 
in  a  relatively  small  number  of  cases.  Of  the  19  hogs  injected  sub- 
cutaneously,  only  3  died  from  the  inoculation.  Salmon  and  Smith 
also  encountered  this  difficulty  in  producing  disease  by  subcutaneous 
inoculation,  but  seemed  to  regard  this  as  being  due  to  lack  of  virulence 
of  the  organism.  This  explanation  is  hardly  satisfactory  in  our 
cases,  for  the  organisms  were  very  virulent  for  rabbits  and  guinea 
pigs,   and   produced   death    in   hogs   with    great   uniformity   when 
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injected  intravenouHly  even  in  minute  lunounts,  besides  producing 
disease  and  dpath  when  fed  to  hogs  in  very  small  doses.  So  there  can 
be  no  doubt  as  to  the  virulence  of  the  cultures  employed.  The  fact 
already  brought  out,  that  the  injection  of  blood  serum  of  hog-cholcru 
hogs  produces  disease  promptly  and  imiformly,  suggest^id  the  (rial 
of  additions  of  normal  defibrinated  blood  to  cultures  for  subcutaneous 
inoculation;  but  the  injection  of  cultures  mixed  with  defibrinated 
blood  pnxved  to  be  as  little  efficacious  in  producing  disease  as  th*? 
injection  of  cultures  alone. 

The  intravenous  injection  of  even  very  small  amounts  of  culture 
produced  fatal  disease  with  great  regularity,  as  already  stated,  and 
the  feeding  of  cultures  frequently  caused  sicknass  and  death. 

In  thase  experiments,  then,  B,  eholen^  suis  was  constantly  fat<il  to 
hogs  when  administered  intravenously,  and  usually  so  when  adminis- 
tered by  mouth,  but  not  so  as  a  rule  when  injected  subcutaneously. 

The  symptoms  produced  by  the  organism  when  fed  are  those  of 
intestinal  disturbance  mainly;  the  symptoms  after  intravenous  injec- 
tion are  profound  depression,  loss  of  appetite,  with  death  in  a  few 
days.  The  autopsy  in  both  cases  frequently  shows  hemorrhagic 
lesions  in  the  kidneys  and  other  organs,  and  greater  or  lass  necrosis 
and  even  ulceration  of  the  mucosa  of  the  intestines,  particularly  of 
the  cecum  in  the  region  of  the  ileocecal  valve,  the  intestinal  lasions 
being  more  marked  where  cultures  are  fed.  So  far,  then,  as  symp- 
toms and  lesions  are  concerned,  the  disease  in  hogs  produced  by  B, 
cholercB  suift  may  ver\'  closely  resemble  those  found  in  natural  out- 
breaks of  hog  cholera.  At  least  we  are  unable  to  make  out  any  essen- 
tial differences  between  the  two  diseases  in  these  respects.  But  in 
certain  other  very  important  respects  there  exists  a  most  striking 
difference;  for,  while  the  disease  contracted  by  natural  infection  is 
highly  contagious  and  the  blood  of  animals  sick  from  natural  infec- 
tion is  almost  always  infectious  for  other  hogs  by  subcutaneous  inocu- 
lation, and,  moreover,  while  hogs  recovered  from  disease  contracted 
in  a  spontaneous  outbreak  possess  a  high  degi'ee  of  immunity  from 
subsequent  infection,  all  these  features  are  wanting  in  the  disease 
produced  by  cultures  of  B,  cholene  .vti^. 

The  lack  of  contagiousness  in  the  disease  produced  by  B.  cholene 
suis  is  rather  surprising,  for  it  would  be  natural  to  suppose  that  hogs 
made  sick  with  the  cultures  would  readily  communicate  the  disease, 
particularly  in  those  cases  accompanied  by  the  profuse  diarrhea  which 
is  often  seen,  notably  in  those  where  the  hogs  have  been  made  sick  by 
feeding  cultures;  yet  in  only  one  case — and  that  not  fre^  from  objec- 
tion— was  there  any  indication  that  healthy  hogs  contract  disease  by 
associating  intimately  with  hogs  sick  from  cultures  of  B,  choler(P  suis. 
The  hog^which  became  sick  from  association  was  in  the  pen  with  a 
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hog  sick  from  the  subcutaneous  injection  of  a  culture  of  B,  cliolercB 
8UW,  In  this  case  the  symptoms,  which  develoi>ed  in  seventeen  days, 
were  those  of  a  passing  sickness,  shown  by  diminution  of  appetite  and 
a  gluing  together  of  the  eyelids,  but  all  symptoms  subsided  in  three 
or  four  days.  This  animal  afterwards  survived  exposure  in  a  pen 
with  hogs  sick  of  the  natural  disease.  So,  while  it  can  not  l>e  asserted 
positively  that  this  animal  was  not  made  sick  by  contact  with  the 
culture-injected  hog,  there  are  several  considerations  which  make 
this  at  least  improbable,  for  a  hog  inoculated  with  blood  drawn  from 
the  tail  of  the  culture  hog  remained  well  after  the  inmrulation  and 
did  not  acquire  immunity,  as  was  shown  by  the  death  of  the  hog  in 
the  exposure  pen.  Again,  a  hog  fed  viscera  of  the  culture-injected 
hog  became  somewhat  sick  from  eating  the  viscera,  but  also  failed  to 
ac(piire  immunity.  So,  if  of  the  2  hogs — the  one  inoculated  with 
blood  and  the  other  fed  with  the  viscera  of  the  culture  hog — neither 
became  immune,  then  it  is  not  probable  that  a  hog  could  have  accpiired 
immunity  from  simple  association. 

There  were  21  hogs  in  all  exposed  to  hogs  which  were  given  cul- 
tures of  B.  cholerce  suis  by  different  methods  of  administration,  and 
only  1  of  the  21  showed  any  signs  of  sickness.  Of  thes(»  21  hogs 
exposed  to  culture  hogs,  18  were  subsequently  placed  in  a  pen  with 
hogs  suffering  from  natural  hog  cholera,  and  10  of  the  18  contracted 
the  disease,  showing  that  all  except  2  of  the  18  hogs  were  susceptible, 
and  would  have  contracted  the  disease  from  tlie  culture  animals  if 
these  had  been  suffering  from  infectious  hog  cholera  as  we  under- 
j^tand  the  disease.  Of  the  2  hogs  remaining  well  in  the  exposure  pen, 
1  has  been  discussed  above,  where  it  is  shown  that  the  animal  probably 
did  not  derive  immunity  from  the  sickness  contracted  Avhile  in  the 
\)e\\  with  the  hog  made  sick  by  inoculation  with  a  culture,  but  in  all 
likelihood  possessed  natural  immunity.  The  most  reasonable  expla- 
nation of  the  failure  of  the  other  one  of  these  hogs  to  become  sick  in 
the  exposure  pen  is  also  that  the  animal  had  natural  immunit\%  since 
it  showed  no  evidences  of  sickness  in  the  pen  with  the  hogs  inoculated 
with  cultures,  and  one  of  these  l)ecamc  sick  and  died  in  the  exposure 
pen  after  recovering  from  the  sickness  produced  by  the  culture.  The 
companion  of  the  latter  hog  died  from  the  effects  of  the  inoculation 
with  the  culture. 

The  injection  of  blood  from  a  hog  suffering  from  the  natural  infec- 
tion is  uniformly  followed  by  the  disease.  This  is  the  experience  of 
all  who  have  tested  it,  and  we  have  abundant  experimental  proof  of 
this  fact.  Indeed,  we  use  this  means  of  propagating  the  disease  for 
experimental  purposes  in  preference  to  any  other  on  account  of  its 
certainty,  as  already  stated.  The  injection  of  blood  from  animals 
sick  from  the  administration  of  culture^s,  on  the  contrary,  did  not  pro- 
duce disease  in  any  of  the  11  hogs  inoculated  in  this  way.     Of  these 
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11  hogs,  10  were  exposed  to  natural  infection,  9  became  sick,  and  7 
died.  This,  again,  is  in  marked  contrast  with  the  natural  disease,  for, 
in  the  rare  instances  of  recovery  after  inoculation  with  the  blood  from 
a  hog  suffering  from  hog  cholei*a,  there  is  almost,  if  not  always,  with- 
out exception,  the  production  of  immunity. 

Finally,  the  administration  of  cultures  of  B,  cholevfp  shih  seems  to 
have  little,  if  any,  effect  ui>on  the  production  of  immunity  from  natu- 
ral infection.  Incidentally,  this  has  been  shown  al>ove,  in  connection 
with  the  discussion  of  the  power  to  produce  disease  with  cultures; 
but  it  is  worthy  of  more  than  passing  mention,  since  it  constitutes 
such  a  marked  contrast  with  the  results  following  recovery  from  the 
spontaneous  disease  and  from  inoculations  with  blood  from  hogs 
suffering  from  the  spontaneous  disease. 

There  were  18  hogs  which  survived  tlie  administration  of  cultures; 
16  of  these  were  injected  subcutaneously  and  2  fed.  Of  these  18  liogs 
16  died,  1  became  sick  but  recovered,  1  remained  well  when  exposed  to 
natural  infection.  Of  these  2  which  survived,  both  had  previously 
been  made  sick  by  subcutaneous  injections  of  cultures.  Of  tlie  10  that 
contracted  hog  cholera  and  died  in  the  exposure  |)en,  6  had  recoveix?d 
after  being  sick  from  subcutaneous  injection  of  cultures,  2  from 
feeding,  and  8  had  shown  no  sickness  from  the  administration  of 
cultures. 

The  difference  between  the  disease  produced  by  B,  c/iohrce  sid^  and 
spontaneous  hog  cholera,  in  i*espect  to  the  immunity  of  hogs  which 
recover,  is  very  marked,  for  it  can  not  be  admitted  that  even  the  hog 
which  failed  to  become  sick  in  the  exposure  pen  derived  its  immunity 
from  the  administration  of  cultures,  since  it  may  l)e  claimed  with 
equal  probability  that  this  animal  had  natural  immunity.  Indeed,  it 
seems  more  probable  that  the  latter  explanation  is  correct,  in  view  of 
the  many  instances  in  which  illness  after  administration  of  cultures 
failed  to  produce  immunity. 

It  is  clear,  therefore,  that  while  the  disease  produced  experimentally 
with  cultures  of  B.  cholera'  suis  corresponds  in  some  respects  with 
spontaneous  hog  cholei*a,  the  two  diseases  show  marked  points  of  dif- 
ference. Tliey  differ  in  contagiousness,  infectiousness,  and  in  the 
production  of  immunity  from  natural  infection  in  animals  that 
recover. 

As  an  explanation  of  these  diffeivnces  between  the  natural  disease 
and  that  produced  by  B,  cholera'  svh^  the  possibility  that  they  could 
be  accounted  for  by  a  sudden  and  profound  alteration  in  the  disease- 
producing  properties  of  B.  cholercp  mds  occurred  to  us.  But  this  did 
not  seem  probable,  for  the  reason  that  many  cultures  employed  in  the 
foregoing  exi)eriments  were  tested  only  a  few  days  after  isolation 
from  the  body  of  the  sick  hog;  moreover,  these  same  cultures  proved 
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to  have  retained  fiill  virulence  for  guinea  pigs  and  rabbits  aft^r  culti- 
vation for  several  months. 

But  if  these  conflicting  results  between  the  natural  diseiise  and  that 
}>roduced  by  R,  cholerce  suh  are  not  due  to  a  rapid  change  in  virulence 
of  the  organism  for  hogs,  they  must  be  due  to  the  presence  in  the 
blood  of  some  agent  which  is  absent  from  the  pure  cultures,  and 
which,  acting  either  alone  or  in  conjunction  with  B,  rhoJcrrv  anis^  is 
able  to  bring  on  a  typical  attack  of  hog  cholera. 

In  order  to  determine  the  presence  or  absence  of  this  hypothetical 
virus  in  the  blood  of  hogs  sick  from  hog  cholera,  it  became  necessary  to 
see  whether  we  could  obtain  infectious  blood  from  which  B.  chohr(k 
sma  was  absent. 

Two  methods  of  obtaining  such  blood  were  finally  adopted.  The 
first  was  based  upon  the  supposition  that  if  two  microorganisms  were 
concerned  in  the  production  of  hog  cholera  they  would  probably  not 
always  invade  the  body  simultaneously.  Hence,  by  drawing  blood 
from  hogs  at  different  stages  of  the  disease  we  might  be  able  to  find  a 
time  during  the  illness  when  S.  cholercB  suis  would  be  absent  and  the 
hypothetical  virus  would  be  present  in  the  blood. 

EXPERIMENTS    WITH    DISEASED   BIXX)D    FREE    FROM    B.    CHOLER/E    STTT8. 

In  order  to  obtain  blood  from  the  same  hog  on  a  number  of  consec- 
utive days,  we  have  used  a  very  ingenious  method  which  was  devised 
by  Dr.  W.  B.  Niles.  In  hogs  the  superficial  blood  vessels  are  either 
so  small  or  are  so  situated  that  it  is  impracticable  to  use  them  for 
obtaining  blood  by  the  methods  ordinarily  employed.  Doctor  Niles 
found  that  by  cutting  off  the  end  of  the  tail  an  abundant  supply  of 
blood  could  be  obtained,  and,  in  addition,  the  blood  drawing  was 
comparatively  simple  and  did  not  cause  serious  injury  to  the  hog. 

The  general  plan  adopted  for  carrying  out  these  so-called  "  tail- 
blood  "  experiments  was  as  follows:  A  hog  known  to  be  healthy  was 
injected  subcutaneously  with  blood  from  a  sick  animal.  Beginning 
forty-eight  hours  later,  blood  was  draw  n  from  the  tail  of  the  injected 
hog;  a  certain  amount  of  the  blood  obtained  in  this  way  was  injected 
subcutaneously  into  a  healthy  hog,  and  an  equal  quantity  placed  in 
neutral  beef  broth  and  incubated,  the  culture  being  made  in  order  to 
determine  whether  or  not  B,  cholerce  suis  was  present.  The  object  of 
these  experiments  was  to  determine  whether  the  time  at  which  the 
blood  becomes  infectious  coincides  with  the  appearance  of  B.  cholera^ 
stils^  or  whether  this  is  independent  of  the  appearance  of  that  or- 
ganism. 

There  was  one  contingency  which  it  was  feared  might  interfere 
with  this  experiment.  In  injecting  the  original  hog  with  diseased 
blood  the  chances  were  in  favor  of  B.  cholerce  suis  being  present  in 
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the  injected  blood.  Under  such  circimistances  it  was  feared  Ihat  this 
organism  would  invade  the  body  immediately  and  thus  defeat  our 
object.  However,  as  no  better  method  appi*ared  available  at  the  time, 
the  experiments  were  conducted  according  to  the  plan  describes!  above, 
and  the  results  showed  that  our  fears  were  groundless,  for  K,  choler^n 
I'uLs  did  not  appear  in  the  general  ciroilation  until  s<»veral  days  after 
the  hogs  were  inoculated. 

Two  experiments  were  carried  out  according  to  the  plan  just  out- 
lined. In  the  first  experiment  the  blood  was  infectious  on  the  second 
day,  whereas  /i.  cholerce  suis  did  not  appear  till  the  third  day.  lu 
the  second  experiment  the  blood  was  infectious  on  the  secx>nd  day  and 
B.  cholera'  suis  did  not  appear  until  the  fifth  day.  Beyond  question, 
then,  the  blood  of  hogs  suffering  from  cholera  may  be  infectious 
for  other  hogs  in  the  absence  of  B,  cholerm  huih^  as  is  shown  from  the 
results  given  above.  Even  if  we  had  only  the  result.s  in  thcvse  two 
cases  this  conclusion  would  not  be  unjustifiable,  but  when  it  is  sup- 
ported by  the  evidence  of  the  filtration  experiments  Inflow  it  l>ecomes 
unavoidable. 

Wo  have  laid  the  emphasis  which  the  matter  deserves  upon  the  con- 
tagiousness of  the  natural  disease  as  contrasted  with  the  lack  of  conta- 
giousness in  the  disease  produced  by  the  use  of  cidturcs  of  B,  eholera* 
mw^  and  it  would  complete  these  experiments  with  the  tail  blood 
taken  from  sick  hogs  if  it  could  be  shown  that  hogs  made  sick 
by  the  injection  of  blood  devoid  of  B.  cholerm  sim  could  convey  the 
disease  to  other  hogs  by  association ;  but  this  matter  was  overlooked 
at  the  time  the  experiments  were  conducted.  Still,  since  it  will  be 
shown  in  connection  with  the  filtration  experiments  that  those  hogs 
inoculated  with  blood  free  from  B.  choleras  suis  suffered  from  a  highly 
contagious  disease,  it  is  but  reasonable  to  suppose  that  the  disease 
produced  by  the  injection  of  tail  blood,  in  all  other  respects  resembling 
that  produced  by  the  filtered  blood,  should  correspond  with  this  in 
contagiousness  as  well. 

EXPERIMENTS    WITH    FILTERED    BLOOD. 

In  addition  to  the  experiments  wuth  the  blood  drawn  from  the  tail 
during  life,  a  second  plan  adopted  was  the  filtration  of  diseased  blood 
through  Berkefeld  and  Chamberland  cylinders.  The  filtration  ex- 
periments were  in  part  conducted  before  the  tail-blood  experiments; 
but  for  a  better  understanding  of  the  results  it  has  been  deemed  best 
to  group  all  experiments  of  that  character  together. 

It  may  be  well,  before  entering  upon  a  description  of  the  filtration 
experiments,  to  explain  briefly  the  conditions  under  which  they  were 
performed.  First  of  all  we  would  emphasize  the  fact  that  the  most 
rigid  precautions  against  accidental  infection  were  adopted  in  all 
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cases.  All  pens  had  wooden  floors.  The  disinfection  of  pens  and 
feeding  troughs  was  in  every  instance  most  thoroughly  carried  out; 
the  attendants  in  feeding  the  experimental  animals  never  entered  the 
pen,  nor  was  any  implement  used  for  cleaning  the  pens  without  thor- 
ough disinfection  both  prior  to  and  after  use.  The  large  majority  of 
all  hogs  in  these  experiments  were  held  in  quarantine  several  weeks, 
and  where  such  a  quarantine  was  impracticable  the  animals  were 
obtained  from  farms  which  were  personally  known  to  bo  free  from 
disease.  As  a  result  of  a  rigid  enforcement  of  these  precautions  there 
have  been  in  the  course  of  our  experiments  only  a  very  few  instances 
of  disease  that  could  be  attributed  to  accidental  infection.  Any 
doubtful  cases  of  this  character  have  been  left  out  of  our  rejwrt  or 
else  the  conditions  have  been  thoroughly  explained. 

In  the  foregoing  pages  it  will  be  noted  that  we  have  insisted  upon 
contagiousness  as  a  necessary  feature  of  hog  cholera,  and  yet  in  some 
of  our  filtration  experiments  pen  checks  were  not  used,  and  therefore 
the  contagiousness  of  the  disease  in  such  instances  was  not  established. 
In  explanation  of  this  it  should  be  remembered  that  our  conception 
of  the  disease  hog  cholera  has  been  more  or  less  modified  by  the  results 
of  our  experiments;  hence  in  the  earlier  work  some  details  were 
omitted  which  were  later  found  to  be  desirable.  In  work  of  this 
character,  even  with  all  possible  facilities  at  our  command,  we  have 
not  failed  to  encounter  difficulty  in  making  each  experiment  abso- 
lutely complete  within  itself;  but  when  the  work  is  considered  as  a 
whole,  we  believe  the  sources  of  error  have  been  eliminated  so  far  as 
possible,  and  the  results  show  very  satisfactory  uniformity. 

Tlie  experiments  were  made  with  eight  distinct  strains  of  dise4ise. 
A  part  of  the  experiments  were  conducted  at  Washington,  D.  C:,  and 
a  i^art  at  a  tem])orary  station  in  southwastern  Iowa.  In  obtaining 
virus  from  natui-al  outbreaks  for  experimental  purposes  we  have 
selected  those  instances  of  disease  which  showed  unusual  virulence 
and  Avhich  would  be  classc»d  as  "  acute  hog  cholera.''  The  filters  used 
were  Berkefekl  laboratory  cylinders  Nos.  5  and  7  (normal)  and 
"Filtres  Chamberland,  Systeme  Pasteur,''  marked  '' F  "  and  '' B,^' 
and  all  filtrations  were,  of  course,  conducted  with  sterile  apparatus. 

The  serum  Avas  drawn  off  with  a  sterile  pipette  after  the  defibrin- 
ated  blood  had  stood  for  twenty-four  hours  or  more  in  the  refrig- 
erator. The  actual  amount  of  serum  used  in  most  cases  was  50  c.  c, 
though  in  some  cases  a  smaller  amount  of  serum  was  used,  as  it  was 
not  always  possible  to  obtain  50  c.  c.  free  from  red  blood  cells.  The 
serum  was  then  diluted  with  neutral  beef  broth  or  physiological  salt 
solution  in  the  proportion  of  1  part  of  serum  to  10  parts  of  the  diluent. 
Tlie  dilution  was  made  for  the  reason  that  experience  had  taught  us 
that  the  undiluted  blood  serum  filtered  very  slowly,  and  in  order  to 
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facilitate  the  passage  of  any  virus  that  might  be  present.  In  most 
cases  a  fresh  bouillon  culture  of  about  4  or  5  c.  c.  of  B,  jyrodigiosus 
was  added  to  test  the  efficiency  of  the  filtration.  The  vacuum  employed 
varied  from  22  to  25  inches,  and  the  time  of  filtration  was  usually 
very  short,  about  a  half  hour  or  less,  though  at  times  it  was  much 
longer  on  account  of  the  presence  of  red  blood  cells.  The  apparatus 
was  arranged  in  some  cases  so  that  the  filti'ation  took  place  from 
within  the  cylinder  outward ;  in  other  cases  from  without  inward. 

The  hogs  used  in  the  experiments  were  young  animals  weighing 
from  20  to  40  pounds,  and  the  injections  were  made  inside  the  thighs, 
using,  as  a  rule,  22  c.  c. — 11  c.  c.  on  each  side— equivalent  to  2  c.  c.  of 
undiluted  serum. 

Twenty-four  separate  experiments  were  carried  out.  In  most  of 
them  hogs  were  inoculated  with  unfiltered  as  well  as  with  filtered 
blood  or  serum,  and  uninoculated  healthy  hogs  were  placed  in  the 
pens  with  the  inoculated  ones  to  serve  as  checks  on  the  contagious- 
ness of  the  disease.  In  some  of  the  experiments  the  serum  from  sick 
hogs  was  passed  through  a  Berkefeld  cylinder,  in  others  through  a 
Chamberland  F  or  Chamberland  B,  and  in  a  few  instances  diffei'ent 
portions  of  the  same  serum  were  passed  through  each  of  these,  but 
there  was  no  appreciable  difference  in  the  effect  of  these  filters,  for- 
the  results  of  the  subcutaneous  injections  of  hog-cholera  blood  filtered 
through  Chamberland  and  Berkefeld  cylinders  showed  that  these 
injections  produced  disease  quite  as  uniformly  as  those  with  the  unfil- 
tered blood.  On  the  whole,  it  is  true,  hogs  inoculated  with  the  unfil- 
tered serum  became  sick  more  quickly  after  inoculation  than  the  hogs 
inoculated  with  the  same  serum  after  filtration,  but  this  was  not 
always  the  case.  It  is  also  true  that  a  greater  percentage  of  deaths 
occurred  among  the  hogs  inoculated  with  the  unfiltered  serum  than 
among  the  hogs  inoculated  with  the  filtered  serum.  Of  the  36  hogs 
inoculated  with  the  unfiltered  serum,  all  became  sick,  24  died,  10  were 
killed  in  a  moribund  condition,  and  2  recovered;  while  of  the  CI  hogs 
injected  with  filtered  serum,  58  became  sick,  39  died,  10  were  killed  in 
a  moribund  condition,  9  recovered,  and  3  showed  no  perceptible  sick- 
ness. So,  although  the  mortality  was  less  in  the  hogs  injected  with 
filtered  serum,  there  was  practically  no  difference  in  the  production  of 
disease  in  the  case  of  unfiltered  and  of  filtered  blood,  for  the  3  hogs 
which  failed  to  show  noticeable  symptoms  of  sickness  after  the  injec- 
tion of  filtered  blood  must  have  possessed  great  resisting  power,  since 
2  of  them  remained  well  on  exposure  to  natural  infection,  and  the 
other  lived  for  many  weeks  in  contact  with  sick  hogs,  but  died  even- 
tually, though  it  is  not  certain  that  death  was  due  to  hog  cholera. 

The  resisting  power  of  these  3  hogs  may  have  been  natural,  or,  as 
will  appear  from  what  is  said  later  on,  it  may  have  been  acquired 
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from  the  serum  injections.  The  possibility  that  they  may  have  b?en 
really  sick  but  not  have  shown  visible  evidences  of  this  should  not  be 
lost  sight  of. 

It  is  not  surprising,  however,  that  the  blood  after  filtration  should 
hhow  less  potency  than  blood  before  filtration,  for,  whatever  the 
nature  of  the  infectious  agent,  it  is  but  natural  to  suppose  that  some 
of  it  is  removed  by  the  filter.  Nevertheless,  diminution  of  potency  is 
not  observed  in  all  cases,  as  already  remarked,  and  when  n#  diminu- 
tion is  obs(Uved  it  is  probable  that  there  is  such  a  large  amount  of 
the  infectious  agent  present  originally  that  although  a  part  is  removed 
by  filtration  there  still  remains  a  sufficient  amount  to  cause  disease. 

It  will  be  observed  that  these  results  show  not  only  that  the  filtered 
blood  producOsS  disease  with  great  regularity,  but  that  hogs  which 
recover  from  the  disease  produced  in  this  way  have  immunity  from 
natural  infection.  Of  the  9  hogs  that  recovered  aft^r  being  sick,  only 
1  died  in  the  exposure  pen,  but  from  the  history  of  this  case  it  seems 
probable  that  this  hog  may  not  have  fully  recovered  from  the  sick- 
ness produced  by  the  filtered  serum. 

The  re.sults  furthermore  show  that  the  disease  produc<?d  by  injec- 
tion of  filtered  blood  is  contagious;  for  uninoculated  hogs  placed  in 
the  pens  with  the  hogs  inoculated  with  the  filtered  blood  remained 
well  until  the  inoculated  animals  became  sick,  and  then  contracted  dis- 
ease more  or  less  promptly.  There  were  22  such  check  hogs  in  the 
pens  with  the  hogs  inoculated  with  filtered  serum,  and  17  of  the  22 
contracted  the  disease,  while  5  did  not  show  noticeable  symptoms  of 
illness. 

Of  the  17  that  Iwcame  sick,  14  died,  2  were  killed  in  a  moribund 
condition,  and  1  recovered  and  remained  well  on  exposure  to  natural 
infection.  Of  the  5  which  showed  no  disease  from  asvsociation,  1 
remained  well  in  the  exposure  pen  and  the  others  died.  So  the  dis- 
ease produced  by  the  filtered  blood  proved  contagious  in  at  least  77 
l)er  cent  of  the  cases,  and  four  of  the  five  failures  may  possibly  be 
accounted  for  by  the  fact,  which  can  be  verified  from  the  records,  that 
the  diseasi*-  in  the  inoculated  animals  to  which  the>;e  checks  were 
exposed  was  of  a  mild  type.  The  other  failure  was  probably  a  case  of 
natural  immunity,  since  the  hog  did  not  contract  the  disease  on  expo- 
sure to  natural  infection. 

The  experiments  made  to  test  the  infectiousness  of  the  blood  and 
tissues  of  animals  sick  as  a  result  of  the  inoculation  of  filtered  blood 
showed  that  the  blood  of  such  animals  is  infectious  and  that  the 
viscera  cause  the  disease  on  feeding.  The  urine  was  tested  and  found 
to  l>e  infectious  in  one  case.  This  urine  contained  B,  cholerm  auin^ 
but,  since  this  organism  does  not  appear  to  affect  the  virulence  of  the 
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blood,  it  could  hardly  bo  regarded  as  the  cause  of  the  pathogenic 
property  of  the  urine. 

It  is  evident  that  there  is  no  essential  difference  botweeu  the  disouse 
produced  by  filtered  diseased  blood,  on  the  one  hand,  and  that  acquired 
in  natural  outbreaks,  on  the  other.  The  symptoms  and  Icvsions  differ 
in  no  particular  in  the  one  case  from  those  in  the  other ;  but  still  more 
striking  and  convincing  evidence  of  identity  is  the  fact  that  hogs 
recovered  from  sickness  produced  by  the  filtered  blood  have  immu- 
nity from  the  natural  disease. 

We  would  emphasize  the  fact  that  the  filtered  blood  was  shown  to 
be  free  from  B,  choleras  sids  by  culture  tests  in  all  cases,  and  by  the 
inoculation  of  rabbits  or  guinea  pigs  in  most  cases. 

GENERAL    COXCUJSIONH. 

We  have  called  attention  to  the  fact  that  acute  hog  cholera — at 
least  the  form  of  that  disease  encountered  in  southwestern  Iowa — 
possesses,  in  addition  to  those  symptoms  and  lesions  generally  recog- 
nized, certain  other  essential  features  which  have  not  been  considered 
as  fully  in  previous  work  as,  in  our  opinion,  their  importance  de- 
serves.    These  features  upon  which  we  wish  to  lay  especial  stress  are : 

(1)  Contagiousness:  The  disease  should  be  conununicable  from 
sick  to  well  animals  by  association. 

(2)  Infectiousness:  The  blood  of  sick  animals  should  cause  dis- 
ease upon  subcutaneous  injection  into  healthy  nonimmunes. 

(3)  Immunity:  After  recovery  the  animals  should  resist  subse- 
quent exposure  to  the  disease. 

Our  experiments  have  shown  that  pure  cultures  of  H.  cholerce  suis 
injected  subcutaneously  into  hogs  usually  produce  but  slight  dis- 
turbance, although  after  intravenous  injections  or  feeding  a  severe 
illness  frequently  results.  The  disease  produced  in  this  manner  may 
present  the  symptoms  and  lesions  seen  in  acute  hog  cholera,  but  does 
not  possess  the  characteristics  of  contagiousness  nor  of  infectiousness 
of  the  blood;  nor  are  those  hogs  which  have  recovered  from  such 
illness  immune  when  exposed  subsequently  to  the  natural  disease. 
In  regard  to  the  experiments  with  pure  cultures  of  R,  ch^J^rcp.  snUy 
therefore,  we  may  say  that  they  demonstrate  the  very  considerable 
pathogenic  power  which  that  organism  posseSvSes  for  hogs,  but  they 
also  show  that  the  disease  produced  by  that  organism  lacks  several 
of  the  essential  features  of  acute  hog  cholera. 

The  experiments  with  blood  serum  derived  from  hogs  sick  of  hog 
cholera  and  proven  to  be  free  from  B,  cholerw  -suis  show,  on  the  con- 
trary, that  such  serum  produces  illness  in  hogs  with  great  regularity 
upon  subcutaneous  injection,  and,  furthermore,  that  the  disease  thus 
produced  possesses  all  of  the  characteristics  of  the  natural  disease, 
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including  symptoms,  lesions,  contagiousness,  infectiousness  of  the 
blood,  and  immunity  in  those  animals  which  recover.  These  results 
are  in  such  striking  contrast  to  those  obtained  when  cultures  of  B. 
eholerce  suis  are  used,  and  they  are  in  such  perfect  harmony  witli 
those  obtained  by  the  use  of  unfiltered  blood  from  sick  hogs,  that  we 
are  forced  to  conclude  that  there  exists  in  the  blood  of  hogs  suffering 
from  acute  hog  cholera  some  virus  other  than  B.  cholerm  suis,  and 
that  this  virus  is  necessary  for  the  pi'oduction  of  that  disease. 

This  virus,  present  in  the  blood  of  hogs  sick  from  acute  hog  cholera, 
but  absent  from  pure  cultures  of  B,  eholerce  »ms^  is  known  to  us  only 
by  the  effects  it  produces.  We  have  failed  completely  in  all  attempts 
to  discover  by  microscopic  examination  or  by  the  usual  cultural 
methods  any  visible  microorganism  in  these  filtrates.  That  the 
pathogenic  power  of  the  filtered  blood  is  due  to  some  living  agent  en- 
dowed with  the  power  of  reproduction,  and  not  to  the  presence  of  a 
toxine  alone,  there  can  be  no  doubt,  from  the  fact  that  the  disease 
induced  by  the  filtered  serum  is  communicated  from  sick  to  healthy 
animals  by  association,  and,  moreover,  from  the  fact  that  we  have 
transferred  the  disease  induced  by  filtered  serum  to  a  second  and 
even  a  third  animal  by  subcutaneous  injections,  the  serum  being 
filtered  each  time  previous  to  inoculation. 

While  our  experiments  establish  beyond  question  that  the  filter- 
able virus  was  present  in  all  the  outbreaks  of  hog  cholera  studied 
experimentally  by  us,  it  is  also  true  that  B.  cholera'  suis  was  present 
almost  as  uniformly.  So  it  would  bo  impossible  to  overlook,  even 
if  we  were  inclined  to  do  so,  the  part  which  this  organism  may  liave 
played.  But  from  the  results  of  our  inoculations  with  the  filterable 
virus  on  the  one  hand  and  our  results  and  tho.sc  of  others  with  cul- 
tures on  the  other,  we  are  compelled  to  conclude  that  the  prime  cause 
in  our  cases  was  the  filterable  virus,  and  that  /?.  eholerw  suis  was  at 
most  an  accessory  factor. 

Tlie  exact  role  played  by  B.  eholerw  mis  in  outbreaks  of  acute  hog 
cholera  is  difficult  to  define.  That  the  fatal  result  in  many  instances 
is  materially  influenced  by  the  presence  of  that  organism  can  not  be 
doubted,  and  in  addition  wo  would  emphasize  the  fact  that  although 
the  filterable  virus  appears  to  have  been  the  primary  invader  in 
those  cases  of  acute  hog  cholera  which  we  have  studied,  we  do  not 
deny  the  possibility  of  independent  disease  being  caused  by  B. 
eholerce  suis,.  In  fact,  it  is  difficult  to  avoid  a  belief  in  such  a  possi- 
bility on  account  of  the  very  considerable  pathogenic  power  for  hogs 
exhibited  by  many  cultures  of  that  organism  when  fed  or  adminis- 
tered intravenously.  The  filterable  virus  seems  not  only  to  cause 
disease  by  itself,  as  shown  by  the  results  of  many  of  our  experiments, 
but  it  seems  also  to  be  able  to  lower  the  resisting  power  of  the  hog 
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and  thus  enable  B.  cholevw  suw  to  invade  the  body,  and  this,  we 
believe,  takes  place  in  the  majority  of  cases  in  natuitil  outbreaks. 
If  the  filterable  virus  is  capable  of  lowering  the  resisting  power  of 
hogs  for  B.  choUrce  suis^  then  it  is  easily  conceivable  that  other 
agencies  may  also  lessen  the  resisting  power  of  these  animals. 

So  it  must  be  admitted  that  a  disea^ie  in  hogs  may  exist  which  is 
due  to  B.  cholerce  suis  and  having  no  connection  with  the  filterable 
virus  found  by  us  in  the  outbi^aks  we  have  studied.  From  the 
knowledge  we  have  of  the  pathogenic  powers  of  B,  cholerm  suw^ 
however,  we  would  expect  that  any  disease  in  which  it  is  the  chief 
pathogenic  factor  would  be  poasessed  of  a  low  degi\M?  of  conta- 
giousness. 

The  fact  that  B.  cholenje  suis  was  found  in  a  large  proportion  of 
the  cultures  taken  from  hogs  inoculated  with  filtered  serum  seems  to 
indicate  strongly  that  this  organism  has  its  normal  habitat  on  or  in 
the  bodies  of  healthy  hogs,  and  that  in  the  case  of  lowered  resistance 
on  tlie  part  of  the  hogs  this  organism  enters  the  circulation.  A  care- 
ful study  of  the  bacterial  flora  of  the  hog's  alimentary  tract  might 
throw  considerable  light  upon  this  subject. 

We  have  begim  investigations  of  this  nature,  but  as  yet  other  more 
pressing  work  has  prevented  their  completion.  In  a  few  preliminary 
examinations  guinea  pigs  and  rabbits  were  inoculated  subcutane- 
ously  with  small  amounts  of  the  intestinal  contents  of  normal  hogs 
and  a  few  agar  plates  were  made  from  the  same  material.  In  one 
case  only,  when  the  method  of  Drigalski  and  Conradi  for  the  isola- 
tion of  typhoid  bacilli  was  used,  did  we  succeed  in  discovering  an 
organism  which  possessed  the  cultural  characters  of  B,  choJerce  suis. 
The  only  way  in  which  this  organism  from  the  normal  intestinal 
contents  differed  from  the  classical  type  of  B,  cholera^  suis  was  in  its 
lack  of  pathogenic  power  for  guinea  pigs.  It  will  be  readily  under- 
stood that  the  isolation  of  B,  cholerce  sids  from  material  containing 
an  immense  number  of  colon  bacilli  is  a  matter  of  unusual  difficulty, 
and  it  is  therefore  not  surprising  that  we  should  fail  to  discover  it, 
even  thou^  it  may  have  been  present  in  very  considerable  nimibers. 
Tlie  isolation  of  a  nonvirulont  form  of  B,  chol^rw  s\m  from  the  intes- 
tines is,  therefore,  considered  very  important  on  account  of  the  sup- 
port it  lends  to  the  hypothesis  that  5.  choleras  snis  may  be  frequently 
an  inhabitant  of  the  intestine  of  the  normal  hog. 

If  such  a  hypothesis  be  true,  the  conditions  would  l)e  entirely 
analogous  to  those  under  which  many  pathogenic  microorganisms 
exist,  as,  for  example,  the  pneumococcus  in  the  mouths  of  healthy 
individuals,  and  the  swine  plague  bacillus  {B.  suisepticus)  on  the 
tonsils  of  healthy  hogs,  and  in  the  pens  where  healthy  hogs  are  kept, 
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the  supposition  being  that  microorganisms  pre^scnt  in  small  numbers 
or  possessing  a  low  degree  of  virulence  are  successfully  resisted  until 
certain  influencas  either  heighten  the  virulence  of  the  bacteria  or 
lower  the  resisting  power  of  the  animal  body.  The  production  of 
disease  by  feeding  small  quantities  of  B,  cholercp  suis  might  .^^eem  to 
indicate  that  this  organism  could  not  remain  in  the  hog's  inte^stine 
without  giving  rise  to  more  or  less  serious  disturbance,  but  it  should 
be  remembered  that  these  small  quantities  of  culture  (^V  to  J  c.  c.) 
contain  enormous  numbers  of  bacilli  and  probably  many  more  than 
the  hog  under  ordinary  circumstances  is  able  to  resist. 

The  toxin 'present  in  artificial  cultures  may  also  play  some  part  in 
causing  illness  when  cultures  are  fed,  or  it  may  be — and  this  liist 
supposition  seems  not  unlikely — that  B.  cholerw  suis^  if  it  exists  in  the 
bodies  of  normal  hogs,  possesses  a  very  low  degree  of  virulence,  and 
that  it  is  only  through  a  lowered  resistance  on  the  part  of  the  hog 
that  it  is  enabled  to  enter  the  circulation  and  cause  disease.  The 
isolation  from  a  healthy  hog  of  an  organism  indistinguishable  from 
5.  choleroi  sxiis  except  by  absence  of  pathogenic  power  for  guinea  pigs 
lends  strength  to  the  explanation  last  mentioned  of  the  way  in  which 
hogs  are  liable  to  attacks  by  B.  cholerm  suis.  B.  noli  communh  is  a 
familiar  example  of  an  organism  constantly  present  in  health,  and 
yet  assuming  under  certain  conditions  very  great  pathogenic  power. 

"VMiatever  may  be  the  port  of  entry  or  the  influences  which  bring 
about  an  invasion  by  B,  cholercB  suis^  we  are  convinced  that  the  filter- 
able virus  was  responsible  for  the  high  degree  of  infe^tiousncvss  and, 
therefore,  for  the  spread  of  the  disease  encountered  in  the  several  out- 
breaks of  acute  hog  cholera  described  in  previous  pages  of  this  bul- 
letin. It  seems  reasonable  to  suppose  that  what  has  been  found  to  be 
true  in  these  eight  outbreaks  is  also  true  of  other  epidemics  of  acute 
hog  cholera,  and  therefore  that  the  extensive  losses  occasioned  by  out- 
breaks of  that  disease  are  to  be  attributed,  in  the  main,  to  the  filter- 
able virus.  In  many  of  the  individual  hogs  the  fatal  termination 
may  have  been  in  large  measure  due  to  B.  cholerw  suis,  but  the 
probabilities  are  that,  without  the  filterable  virus,  comparatively  few 
hogs  would  have  been  attacked. 

It  follows  from  all  that  has  been  demonstrated  in  the  preceding 
pages  that  if  a  practical  method  of  protecting  hogs  from  the  filter- 
able virus  should  be  discovered  the  problem  of  combating  hog 
cholera,  at  least  the  highly  infectious  form  of  that  disease,  will  have 
been  solved. 
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Description  of  Plates  5,  6,  and  7. 

Plates  5,  6,  and  7  show  the  lesions  in  the  lung,  kidneys,  cecum,  and  inguinal 
gland  of  hog  1202,  which  was  inoculated  with  filtered  serum.  The  hemorrhagic 
lesions  are  well  hrought  out,  but  the  other  portions  of  the  several  organs  are 
paler  than  usual,  owing  to  the  fact  that  hog  1202  was  bled  to  death,  and  also 
because  the  organs  were  kept  in  a  preservative  solution  for  several  days  before 
being  drawn,  the  preservative  tending  to  extract  some  of  the  coloring  matter. 
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Plate  5. 


Part  OF  Lung  OF  Hog  1262, injected  with  filtered  se^m.        , 
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EXPERIMENTS  CONCERNING  TUBERCULOSIS.^ 

Part  I.— THE  VIRULENCE  OF  HUMAN  AND  BOVINE  TUBERCLE 
BACILLI  FOR  GUINEA  PIGS  AND  RABBITS. 

By  M.  DoBSCT,  M.  D., 
Chief  of  Biuchcin'w  Division,  Bureau  of  Animal  Industry, 

For  these  experiments  9  cultures  of  HaciUuH  i^hemdoHi^  were  iso- 
lated from  as  many  different  cases  of  human  tul)erculosis.  Five  of 
these  were  obtained  from  adults  and  4  from  children,  and,  for  com- 
parative examinations,  1  culture  of  bovine  tuberculosis  was  isolated 
from  a  cow  suffering  from  tuberculosis  contracted  in  a  natural  way. 
In  addition  to  the  10  cultures  just  mentioned,  2  others — one  of  human 
and  the  other  of  bovine  origin — were  employed.  Tliese  two  cultures 
had  been  cultivated  artificially  for  many  generations.  A  short  his- 
tory of  each  of  these  cultures  will  be  found  in  Part  II  (see  p.  175), 
but  for  the  sake  of  convenience  a  brief  description  of  each  is  given 
below. 

TirE   CUI.TXUES. 

The  cultures  used  in  this  work  wei'e  all  obtained  from  guinea  pigs, 
and  all  were  freshly  isolated  with  the  exception  of  human  No.  50  and 
bovine  III.  The  guinea  pigs  were  inoculated  subcutaneously  with 
bits  of  tissue  from  the  various  cases  of  tub^u'culosis,  except  in  the 
case  of  the  two  animals  from  which  the  sputum  cultures  were  ob- 
tained.    The  latter  were  inoculated  intraperitoneally. 

(1)  Culture  F  7",  human. — Obtained  from  the  lung  of  a  guinea 
pig  which  had  been  inoculated  with  sputum  from  a  45-year-old 
woman  suffering  from  pulmonary  tulK»rculosis. 

(2)  Culture  F  Z,  human, — Obtained  from  the  spleen  of  a  guineii 
pig  which  had  been  inoculated  with  sputum  from  a  40-year-old  man 
suffering  from  puhnonary  tuberculosis. 

(3)  Culture's  E  No,  3, — Obtained  from  the  sj^leen  of  a  guinea  pig 
inoculated  with  a  small  fragment  of  the  lung  of  a  50-year-old  man 
who  had  died  of  generalized  tuberculosis. 

(4)  Culture  G  />,  human, — Obtained  from  the  spleen  of  a  guinea 
pig  which  had  been  inoculated  with  a  small  fragment  of  a  peritoneal 
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tubercle  from  a  19-year-old  man  who  had  died  of  a  generalized  tiil)er- 
culosis. 

(5)  Vulture  1212^^  human, — Obtained  from  the  sple<ni  of  a  guinea 
pig  which' had  been  inoculated  with  a  small  fragment  of  the  lung  of 
a  27-year-old  woman  who  had  died  of  tul>erculosis,  the  autopsy  show- 
ing extensive  tuberculous  disease  of  the  lungs  and  tuberculous  ulcera- 
tion of  the  intestines,  with  swelling  of  the  mesenteric  glands. 

(6)  Chdturc  C  No,  /,  human, — Obtained  from  the  spleen  of  a 
guinea  pig  which  had  been  inoculated  with  a  small  fragment  of  a 
mesenteric  gland  from  a  19-months-old  child  that  had  died  of  a  gen- 
eralized miliary  tubi^rculosis,  together  with  extensive  ulceratiim  of 
the  large  and  small  intestines. 

(7)  Culture  D  1\  human, — Obtained  from  the  spleen  of  a  guinea 
pig  which  had  been  inoculated  with  a  small  fragment  of  the  lung  of 
a  child  that  had  died  of  a  generalized  tuberculosis. 

(8)  Culture  E  T^  human. — Obtained  from  the  spleen  of  a  guinea 
pig  which  was  inoculated  with  a  small  fragment  of  a  mesenteric 
gland  from  a  12-year-old  girl  who  had  3ied  of  an  intestinal  and  peri- 
toneal tuberculosis. 

(9)  Culture  C  No,  4?  hitman, — Obtained  from  the  spleen  of  a 
guinea  pig  which  was  inoculated  with  a  small  fragment  of  a  peri- 
toneal tubercle  from  a  child  of  5  years  of  age  that  had  died  of  a  gen- 
eralized tuberculosis. 

(10)  Culture  No,  oO^  human, — Obtained  from  the  spleen  of  a 
guinea  pig  which  had  been  inoculated  with  a  bit  of  spleen  from  a 
tuberculous  baboon.  The  baboon  was  inoculated  with  a  human  cul- 
ture which  had  been  under  cultivation  in  this  laboratory  for  a  long 
time,  a  history  of  the  culture  not  being  available. 

(11)  Culture  C  No,  81^  bovine, — Obtained  from  the  spleen  of  a 
guinea  pig  which  had  been  inoculated  with  a  fragment  of  a  medi- 
astinal gland  from  a  cow  suffering  from  tuberculosis;  natural 
infection. 

(12)  Culture  III^  bovine, — Obtained  from  the  spleen  of  a  guinea 
pig  which  had  been  inoculated  with  a  small  fragment  of  the  lung  of 
a  tuberculous  baboon.  The  baboon  had  been  inoculated  with  a  small 
amount  of  bovine  III  (Smith)  tubercle  culture.  This  culture  had 
previously  been  grown  for  some  time  on  bouillon  in  addition  to  hav- 
ing been  cultivated  on  blood  serum  for  a  number  of  generations 
before  reaching  our  hands. 

CULTUBAL    CHARACTERS. 

The  cultural  and  morphological  characters  of  the  various  organisms 
were  studied  at  the  same  time  that  the  animal  inoculations  were 
made.     For  comparative  examinations,  cultures  were  chosen  which 
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were  of  the  same  age  and  which  had  been  grown  under  identical 
conditions  upon  the  same  lot  of  culture  media. 

A  careful  examination  of  several  series  of  cultures  on  hardened 
Ggg  made  it  possible  to  separate  them  into  groups.  The  differences 
observed  were  slight,  however,  and  it  is  possible  that  a  more  pro- 
longed cultivation  might  obliterate  entirely  the  dividing  line. 

Group  I  (consisting  of  cultures  E  T  and  C  No.  4,  human;  C  81 
and  III,  bovine)  was  characterized  by  the  very  scanty  growth,  by 
the  fact  that  the  colonies  in  cultures  from  guinea  pigs  were  quite 
small  and  flat  and  tended  to  coalesce,  and  by  the  physical  condition 
of  the  growth,  which  was  moist  and  glistening  in  fresh  cultures.  A 
portion  of  the  growth  could  be  easily  removed  with  a  platinum  loop 
and  brought  into  a  state  of  fine  subdivision  in  bouillon. 

Group  II  (consisting  of  human  cultures  F  T,  F  li,  S  E  No.  3,  G  D, 
12124,  C  No.  1,  D  T,  and  No.  50)  exhibited  usually,  in  original  cultures, 
round,  distinctly  elevated  colonies,  and  in  subcultures  the  growth  was 
more  abundant  than  in  the  cultures  of  Group  I.  It  was  dry,  rather 
difficult  to  remove  with  a  platinum  wire,  and  not  infrequently  exhib- 
ited a  sheen  on  the  surface.  The  growths  of  this  group  on  egg  were 
brought  into  a  fine  state  of  subdivision  with  considerable  difficulty, 
it  being  practically  impossible  to  get  rid  of  the  many  small  flakes, 
which  clung  together  and  could  not  be  broken  up.  Smith  noted,  in 
regard  to  serum  cultures  of  his  bovine  and  human  organisms,  that 
the  bovine  cultures  could  be  brought  into  a  finer  state  of  subdivision 
than  the  human  cultures. 

The  microscopic  characters  of  the  several  organisms  when  culti- 
vated on  egg  did  not  show  sufficient  variation  to  allow  a  distinction 
to  be  made  between  them.  The  bovine  bacilli  were  indistinguishable 
from  the  majority  of  the  human  bacilli. 

Cultures  of  the  different  bacilli  on  dog's  serum  did  not  show 
sufficiently  "constant  variations  to  permit  of  a  separation  into  two 
groups,  as  was  the  case  with  the  egg  cultures.  Three  of  the  cultures — 
E  T,  C  No.  4,  human,  and  C  No.  81,  bovine — which  were  examined 
at  intervals  during  their  cultivation  on  dog's  serum,  did  not  exhibit 
any  marked  differences.  The  organisms  in  C  No.  4  were  slightly 
longer  from  the  first  than  those  in  the  other  two  cultures,  but,  as 
will  be  noted  later,  the  greater  length  of  the  bacilli  in  this  case  was 
not  accompanied  by  a  lower  virulence. 

GUINEA-PIG    INOCULATIONS. 

All  of  the  guinea  pigs  which  were  used  in  the  experiments  were  as 
vigorous  and  healthy  as  it  was  possible  to  obtain  them.  None  had 
ever  been  used  for  any  other  purpose,  and,  after  inoculation,  they 
were  kept  in  perfectly  clean,  separate  cages,  one  guinea  pig  usually 
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lye'mg  placed  in  a  cage  with  a  rabbit  which  had  received  the  same 
culture.  The  animals  were  not  handled  after  inoculation,  the  main 
reliance  being  placed  upon  the  length  of  life  and  the  result  of  the 
macroscopic  and  microscopic  examinations  after  de^th.  The  heaviest 
guinea  pig  weighed  GG4r  grams  and  the  lightest  424  grams;  the 
average  weight  being  582  grams.  All  guinea  pigs  were  inoculated 
subcutaneously  on  the  inner  side  of  the  thigh.  The  doses  given  were 
as  nearly  uniform  as  it  was  possible  to  make  them,  the  culture  being 
prepared  for  inoculation  in  the  same  manner  as  that  used  by  Smith, 
which  is  as  follows:  Particles  of  the  culture  were  carefully  trans- 
ferred from  the  culture  tube  to  the  inside  of  a  dry  sterile  test  tube 
until  enough  was  obtained  to  make  the  desired  amount  of  suspen- 
sion. By  the  use  of  a  heavy  platinum  wire  having  a  flattened  spatula- 
like end,  the  clumi)s  of  bacilli  were  rubbed  against  the  sides  of  the 
tul)cs  until  all  were  broken  up  and  the  bacilli  smeared  in  a  thin  film 
on  the  glass.  A  small  amount  of  sterile  peptonized  bouillon  was 
now  added,  and  by  means  of  the  platinum  wire  the  culture  was  mixed 
thoroughly  with  the  fluid.  More  bouillon  was  added  until  the 
required  dilution  was  obtained.  I  have  adopted  for  all  inoculations 
a  suspension  which  was  made  as  nearly  as  possible  equal  in  density 
to  a  twenty-four  hour  typhoid  culture.  A  uniform  dose  of  0.5  c.  c. 
was  used.  For  the  sake  of  obtaining  a  better  comparison  in  the  dis- 
cussion of  these  results,  the  various  cultures  have  been  divided  into 
three  gi^oups.  It  must  be  understood,  however,  that  this  grouping  is 
made  in  order  that  the  results  may  be  more  clearly  explained  and  not 
primarily  on  account  of  their  different  effects  upon  guinea  pigs.  A 
few^  of  the  guinea  pigs  died  within  less  than  two  weeks  after  inocu- 
lation, and,  unless  these  animals  showed  sufficient  tuberculosis  to 
account  for  their  death,  they  were  not  taken  into  consideration  in 
computing  the  average  length  of  life. 

Group  /,  bovine  cultures  C  No,  81  and  III, — The  guinea  pigs  in- 
oculated with  these  cultures  had  an  average  weight  of  542  grams  and 
lived  after  inoculation  an  average  of  twenty-three  and  two-thirds 
days. 

Group  II „  human  cultures  E  T  and  C  No,  Jf. — The  guinea  pigs  in- 
oculated with  these  cultures  had  an  average  weight  of  565  grams 
Hud  lived  an  average  of  twenty-two  and  one-fourth  days. 

Group  II L  human  cultures  No,  50,  F  L,  S  E  No.  s\g  Z>,  121?.^,  C 
No,  7,  and  D  T, — The  guinea  pigs  inoculated  with  this  group  of  cul- 
tures had  an  average  weight  of  530  grams  and  lived  an  average  of 
thirty-five  and  one-half  days. 

It  will  be  seen  that  in  the  case  of  the  animals  inoculated  with 
Group  I  (bovine  cultures  C  No.  81  and  III)  and  Group  II  (hiunan 
cultures  E  T  and  C  No.  4)  the  differences  in  the  length  of  life  after 
inoculation  were  so  slight  that  no  separation  based  on  this  point 
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would  be  possible.  If  anything,  tlie  human  cultures  C  No.  4  and 
E  T  might  be  considei'ed  slightly  more  virulent;  for,  although  the 
guinea  pigs  of  this  group  averaged  23  grams  heavier,  they  lived  an 
average  of  one  day  less. 

The  cultures  of  Group  III  were  distinctly  less  virulent  for  guinea 
pigs  than  those  of  Groups  I  and  II,  the  animals  having  survived  an 
average  of  twelve  days  longer  than  the  bovine  guinea  pigs  which 
were  of  greater  average  weight. 

The  similarities  between  Groups  I  and  II  and  the  differences  be- 
tween these  and  Group  III  appear  also  in  the  results  of  the  post- 
mortem examinations. 

The  spleen,  liver,  and  lungs  are  the  organs  which  are  principally 
affected  in  guinea  pigs,  and  when  the  inoculation  has  been  made  sub- 
cutaneously  on  the  inside  of  the  thigh  the  lungs  are  the  last  of  those 
organs  to  exhibit  signs  of  the  disease.  For  this  reason  the  time 
required  for  the  lungs  to  become  involved  may  be  taken  as  an  index 
of  the  rate  of  progi'ess  of  the  disease,  and  I  have  therefore  considered 
the  tuberculosis  as  generalized  only  when  the  lungs  as  well  as  the 
liver  and  spleen  are  affected. 

In  the  case  of  the  animals  inoculated  with  cultures  of  Group  III, 
the  disease  was  generalized  in  all  of  those  which  survived  thirty-one 
days  or  more.  In  those  which  survived  longest  the  characteristic 
yellowish  areas  in  the  liver  and  the  tubercles  in  the  lungs  were  largest 
and  most  numerous,  and  the  spleen  was  also  most  extensively  diseased. 
In  the  case  of  those  animals  inoculated  with  the  cultures  of  the 
Groups  I  and  II  the  disease  was  generalized  in  all  those  which  sur- 
vived more  than  twenty-three  days.  None  of  the  animals  inoculated 
with  these  cultures  lived  more  than  twenty-eight  days,  and  only  in 
those  which  survived  the  inoculation  the  longest  were  the  large,  yel- 
lowish, bile-stained  areas  in  the  liver  very  prominent.  That  organ, 
while  showing  in  those  which  died  first  some  such  changes,  had 
usually  the  appearance  of  having  undergone  very  rapid  degenerative 
changes,  which,  while  just  as  extensive,  had  not  developed  so  far  as 
in  those  animals  of  Group  III  which  lived  for  a  longer  time. 

The  impression  conveyed,  therefore,  by  the  macroscopic  appearance 
at  the  autopsies  on  guinea  pigs  was  that  the  disease  induced  by  the 
cultures  of  Groups  I  and  II  was  more  rapid  in  its  progress  than  that 
induced  by  the  cultures  of  Group  III,  and  that  death  resulted  from 
the  extensive  interference  with  the  functions  of  the  various  organs 
before  the  tuberculous  process  had  really  reached  its  height.  In  the 
case  of  Group  III  the  disease  seems  to  have  been  disseminated  less 
rapidly,  the  organs  being  able  to  perform  their  functions  lessj  per- 
fectly, of  course,  but  sufficiently  long  for  the  tubercles  to  reach  a 
further  stage  of  development. 

In  the  microscopic  examination  of  the  tissues  special  attention  was 
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paid  to  the  following  points:  (1)  The  number  and  size  of  the  tuber- 
cles; (2)  the  condition  of  the  tubercles,  whether  they  showed  necrosis  - 
of  the  center  and  whether  there  were  anv  evidences  of  retro<rressive 
changes  indicating  decided  resistance  on  the  part  of  the  body  to  the 
invasion  of  the  tubercle  bacillus;  (B)  the  number  of  tubercle  bacilli 
in  the  lesions. 

First  of  all  it  may  k»  stated  that,  in  the  microscopic  as  in  the 
macroscopic  examinations,  no  essential  difference  in  the  nature  of  the 
pathologic  changes  could  be  noted  in  the  different  guinea  pigs.  The 
differences  observed  were  only  such  as  are  always  found  in  tubercles 
which  have  reached  varying  stages  in  their  development.  The  his- 
tologic changes  in  the  organs  of  animals  inoculated  with  cultures  of 
Groups  I  and  II  were  practically  identical  in  those  animals  which 
survived  approximately  the  same  length  of  time,  while  in  those  ani- 
mals inoculated  with  Group  III,  and  died  at  the  end  of  the  same 
number  of  days,  the  lesions  were  always  less  advanced,  about  8  days 
longer  being  required  for  cultures  of  this  group  to  produce  lesions 
approximating  those  produced  by  Groups  I  and  II. 

In  none  of  the  guinea  pigs  were  the  lung  tubercles  sufficiently  far 
advanced  to  show  a  characteristic  necrosis  of  the  central  portion, 
although  in  a  few  instances  its  beginining  was  indicated  by  a  frag- 
mentation of  the  cell  nuclei.  The  liver  and  spleen  in  all  the  inocu- 
lated guinea  pigs  contained  tubercles  with  characteristic  cx^ntral 
necrosis  and  usually  in  the  liver  the  hepatic  cells  outside  of  the  zone 
of  the  tubercles  showed  greater  or  less  degenerative  changes,  indi- 
cated by  obliteration  of  the  nuclei  and  a  fatty  degeneration.  In  the 
spleen  the  tubercles  were  not  well  defined,  there  being  foinul,  as  a 
rule,  large  irregular  areas  of  coagulation  necrosis.  Tubercle  bacilli 
were  most  abundant  in  these  necrotic  areas. 

Tubercle  bacilli  were  much  more  abundant  in  the  tulx^rcles  in  those 
guinea  pigs  inoculated  with  the  cultures  of  Groups  I  and  II  than  in 
those  inoculated  with  any  of  the  members  of  Group  III.  There  were 
no  constant  differences  between  the  bovine  cultures  C  No.  81  and  III, 
on  the  one  hand,  and  the  human  cultures  C  No.  4  and  E  T,  on  the 
other.  In  the  sections  tubercles  would  occasionally  be  found  after 
inoculation  with  the  bovine  cultures,  which  contained  more  tubercle 
bacilli  than  certain  tubercles  in  guinea  pigs  inoculated  with  C  No.  4 
and  E  T,  and  the  exact  reverse  was  occasionally  noted.  Such  dif- 
ferences, however,  were  not  marked,  and  no  distinction,  based  on  the 
number  of  bacilli  in  the  tubercles,  could  be  made  between  bovine  cul- 
tures C  No.  81  and  III,  on  the  one  hand,  and  human  cultures  C  No.  4 
and  E  T,  on  the  other. 

As  a  result  of  the  guinea-pig  inoculations  just  described,  the  follow- 
ing conclusions  may  be  formulated,  although  they  are  based  upon 
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such  slight  differences  that  the  distinctive  features  might  he  entirely 
obliterated  by  a  series  of  exj^eriments  in  which  the  animals  used  were 
appreciably  lighter  or  where  the  dose  of  culture  was  appreciably 
greater : 

(1)  There  was  a  sufficient  variation  in  the  virulence  of  the  human 
cultures  for  guinea  pigs  to  permit  of  their  provisional  .^^paration  into 
two  groups. 

(2)  In  those  animals  inoculated  with  the  most  virulent  group  of 
human  cultures  the  disease  was  marked  by  its  rapid  progress  (death 
in  less  than  thirty  days)  and  by  the  relatively  greater  numl>er  of 
tubercle  bacilli  in  the  lesions. 

(3)  There  were  no  differences  observed  in  the  effect  produced  on 
guinea  pigs  by  the  two  most  virulent  human  cultures  and  the  two 
bovine  cultures.  In  both  the  disease  was  rapid  in  progress  and  in 
both  tubercle  bacilli  were  very  numerous  in  the  lesions. 

(4)  As  a  general  proposition  it  may  be  stated  that  in  the  case  of 
guinea  pigs  weighing  over  400  grams  and  inoculated  subcutaneously 
with  0.5  c.  c.  of  a  suspension  having  a  density  of  a  twenty-four  hour 
typhoid  culture,  a  difference  of  from  100  to  150  grams  in  weight  did 
not  appear  to  influence  the  length  of  life  of  the  animals. 

KABBIT    INOCULATIONS. 

In  the  experiments  with  rabbits  the  cultures  were  prepared  for 
inoculation  in  the  same  manner  as  in  the  guinea-pig  experiments. 
A  uniform  dose  of  0.5  c.  c.  was  used,  but  in  this  case  all  inoculations 
were  made  into  an  ear  vein.  No  rabbits  weighing  less  than  1,350 
grams  were  used,  and  after  inoculation  they  were  not  disturbed,  no 
attempt  being  made  to  take  temperatures  or  to  weigh  the  animals. 
In  all  cases  where  duplicate  inoculations  were  made  the  animals 
inoculated  with  the  human  cultures  had  a  greater  average  weight 
than  those  inoculated  with  the  bovine  culturas. 

As  a  result  of  these  inoculations  it  was  found  that  the  various 
cultures  could  be  readily  separated  into  two  groups,  the  separation 
being  based  upon  the  length  of  life  and  the  gross  le^sions  observed  at 
the  autopsy.  The  cultures  of  Group  I,  consisting  of  bovine  cultures 
C  No.  81  and  III  and  human  cultures  C  No.  4  and  K  T,  caused  the 
death  of  all  rabbits  within  twenty  days,  the  autopsy  always  revealing 
a  severe  generalized  tuberculosis.  The  rabbits  inoculated  with  the 
cultures  of  Group  II,  on  the  contrary,  lived  an  average  of  one  hun- 
dred and  five  and  three-fourths  days  (one  animal  inoculated  with 
culture  C  No.  1  was  living  at  the  end  of  a  year).  Five  rabbit.s  of  this 
group  died  within  forty-eight  days  after  inoculation,  2  of  them  suc- 
cumbing on  the  twenty-seventh  day.  The  rabbits  of  this  group 
which  succumbed  before  the  forty-eighth  day  presented  a  very  much 
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less  severe  tuberculosis,  however,  than  those  inoculated  with  Group  I. 
The  gross  lesions  observed  in  the  rabbits  inoculated  with  the  cultures 
of  Group  I  presented  at  death  a  tjpical  picture  of  a  severe,  rapidly 
progressive  miliaiy  tuberculosis.  The  lungs  were  literally  filled 
with  minute  tubercles  1  nun.  or  less  in  diameter,  most  of  which 
showed  a  distinctly  white  necrotic  center.  The  lungs  did  not  col- 
lapse when  the  chest  cavity  was  opened,  the  disease  being  so  extensive 
that  the  lungs  were  almost  completely  solidified.  The  liver  was 
rather  large,  and  minute  grayish  points  could  usually  be  seen  scat- 
tered over  its  surface.  The  spleens  of  all  the  animals  were  much 
enlarged,  being  usually  from  two  to  four  times  the  normal  size,  and 
having  scattered  over  their  surface^s  minute  grayish  areas,  which  were 
frequently  so  numerous  as  to  give  a  steel-gray  color  to  the  organ, 
which,  owing  to  the  congestion,  would  otherwise  have  been  dark  red. 
The  kidneys  frequently  showed  on  their  surface  numerous  small 
grayish  points  quite  similar  to  those  seen  on  the  liver  and  spleen. 

The  severe  involvement  of  the  lungs  and  spleen  was  alwaj's  visible 
lifter  inoculation  with  any  member  of  Group  I.  The  liver  and  kid- 
ney lesions  were  not  always  to  be  seen,  but  they  were  present  in  at 
least  one  of  the  animals  inoculated  with  each  of  these  cultures. 
AVith  respect  to  their  virulence  for  rabbits  and  the  gross  lesions 
produced,  there  was  no  observable  difference  between  the  human 
cultures  C  No.  4  and  E  T  and  the  bovine  cultures  C  Xo.  81  and  III. 

The  cultures  of  Group  II  (consisting  of  cultures  F  T,  F  L,  S  E  No. 
3,  G  D,  12124,  C  No.  1,  D  T,  and  50)  showed  sharp  differences  from 
Group  I  in  the  lesions  which  they  produced,  although  there  were  con- 
siderable variations  in  the  individual  rabbits  inoculated  with  the 
members  of  Group  II.  As  has  been  remarked  before,  the  rabbits 
inoculated  with  Group  II  had  an  average  life  of  one  hundred  and 
five  and  three-fourths  days,  against  an  average  of  less  than  twenty 
days  for  those  inoculated  with  Group  I.  Certain  of  the  rabbits  of 
Group  II,  however,  survived  only  twenty-seven  days,  and  in  all  5 
died  within  forty-eight  days.  As  the  pathologic  changes  noted  in 
thosi*  rabbits  of  this  group  which  died  before  the  forty-eighth  day 
differed  markedly  from  those  seen  in  the  rabbits  which  had  survived 
a  longer  time,  it  will  be  better  to  consider  the  gross  changes  induced 
by  (Jroup  II  in  two  subgroups.  Those  rabbits  of  the  first  subgroup 
which  succumbed  within  forty-eight  days  presented  at  the  autopsy 
lesions  which  were  very  slight  when  compared  with  those  produced 
by  Group  I  and  which  did  not  seem  sufficient  to  cause  death.  Indeed, 
the  early  death  in  2  of  the  5  cases  might  be  attributed  to  a  coccidium 
infection  which  was  present  in  the  livers  of  both.  As  to  the  lesions 
of  tuberculosis  seen,  all  of  the  5  rabbits  agreed  fairly  well.  The  lungs 
showed  slight  changes.  Sprinkled  over  their  surface  were  a  number 
of  small  grayish,  ahnost  invisible  points,  usually  not  more  than  0.5 
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mm.  in  diameter.  These  minute  foci  showed  no  coagulation  necrosis, 
and  were  apparently  not  numerous  enough  to  interfere  seriously  with 
the  normal  functions  of  the  lung,  for  the  tissue  outside  of  the  minute 
tubercles  appeared  to  be  perfectly  healthy,  the  lungs  collapsing  nor- 
mally when  the  chest  cavity  was  oi>ened.  These  areas  in  the  lungs 
correspond  closely  with  those  described  by  Smith  for  his  sputum 
rabbits.  They  become  white  and  plainly  visible  when  iinmers(»d  in 
alcohol.  In  a  few  of  these  rabbits  some  minute  grayish  points  could 
be  seen  on  the  surface  of  the  liver.  The  spleen  and  kidneys  were  nor- 
mal in  size  and  apj^earanci*.  Those  rabbits  inoculated  with  (iroup 
II  and  which  lived  a  longer  time  (fonning  the  second  subgroup) 
exhibited  lesions  which  diifered  markedly  from  those  noted  in  the 
rabbits  which  died  at  an  earlier  date,  and  they  were  also  separated 
sharply  in  their  macroscopic  chai-acters  from  thosi*  produci*d  by 
Group  I.  In  the  rabbits  of  this  latter  subgroup,  all  of  which  lived 
more  than  seventy-nine  days,  there  was  extensive  involvement  of  the 
lungs  and  kidneys.  In  the  lungs  there  were  large  white  irregular 
areas  of  coagulation  necrosis,  some  having  a  diameter  of  1  cm.  The 
necrotic  areas  were  so  extensive  as  necessarily  to  interfere  seriously 
with  the  fimction  of  the  lungs.  In  some  of  the  rabbits  which  lived 
the  longest  a  softening  had  taken  place  in  the  necrotic  areas,  and 
abscesses  were  produced  which  contained  a  rather  soft  white  pus. 
The  liver  and  spleen  in  all  these  animals  were  apparently  normal, 
while  the  kidneys  were,  without  exception,  extensively  diseased,  show- 
ing on  the  surface  and  in  the  body  of  the  organ  white  necrotic  areas 
of  varying  size,  some  of  wliich  had  softened. 

A  careful  histologic  examination  was  made  of  the  lungs  of  all  the 
inoculated  rabbits,  and,  in  the  case  of  most  of  them,  the  liver,  spleen, 
and  kidneys  were  also  studied.  As  a  i^esult  of  this  microscopic  work 
it  is  again  possible  to  separate  the  various  cultui'es  into  two  groui>s. 
The  lesions  caused  by  Group  I  were  characterized  by  the  distinct 
necrosis  of  the  central  portion  of  even  veiy  young  tubercles  and  by 
the  very  great  number  of  tubercle  bacilli  in  them.  In  the  lungs  the 
bacilli  were  present  in  enormous  numbers.  This  group  (I)  comprises 
bovine  cultures  No.  81  and  III  and  human  cultures  E  T  and  C  Xo.  4. 

The  cultures  of  Group  II  are  the  remaining  human  cultures.  In 
those  animals  which  died  within  seven  weeks  necrotic  changes  were 
absent,  the  tubercles  being  marked  by  an  accumulation  of  epithelioid 
cells;  occasionally  giant  cells  could  be  seen.  Tubercle  bacilli  were 
usually  scarce,  only  a  few  being  visible  in  each  nodule.  The  tul>er- 
cles  were  fairly  numerous  in  the  lungs,  but  very  scarce  in  the  liver, 
spleen,  and  kidney.  In  those  rabbits  which  lived  more  than  seven 
weeks  the  necrotic  changes  were  marked,  involving  large  areas,  but 
the  tubercle  bacilli  were  not  numerous,  except  in  those  areas  which 
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had  broken  down.  There  they  were  usually  pre.sent  in  considerable 
numbers. 

To  recapitulate,  the  intravenous  inoculation  of  rabbits  served  to 
^^parate  the  cultures  into  two  grou^js.  Group  I  (human  cultures 
C  No.  4  and  E  T  and  bovine  cultures  C  No.  81  and  III)  caused  the 
death  of  the  rabbits  within  twenty  days,  due  to  a  severe  generalized 
tuberculosis,  a  necrosis  of  the  central  portion  of  the  tubercles  being 
marked  and  large  numbers  of  tubercle  bacilli  being  present  in  the 
lesions.  Group  II  (human  cultures  No.  50,  F  L,  F  T,  S  E  No.  3, 
G  I),  12124,  C  No.  1,  and  I)  T)  caused  the  death  of  rabbit.s  after  an 
average  of  one  hundred  and  five  days.  Those  rabbits  which  died  in 
less  than  forty-eight  days  did  not  show  sufficient  tuberculosis  to  cause 
death;  necrosis  was  practically  absent  and  very  few  tubercle  bacilli 
were  found.  Those  that  lived  longer  than  forty-eight  days  showed 
extensive  necrotic  changes,  but  in  most  of  the  tubercles  very  few 
bacilli  could  be  seen. 

From  the  results  of  the  rabbit  inoculations  which  have  just  been 
described  the  following  conclusions  may  be  drawn.  It  must  be 
lemembered,  however,  that  they  are  based  upon  results  obtained  when 
the  rabbits  weighed  over  1,300  grams  and  when  the  dose  was  the  same 
as  that  already  noted.  xVny  considerable  variations  in  either  of  these 
two  factors  might  modify  the  results  considerably. 

(1)  Mammalian  tubercle  bacilli  may  be  divided  into  two  classes: 
(a)  Those  which  cause  the  death  of  rabbits  in  twenty  days,  due  to  a 
severe  generalized  tuberculosis,  and  (6)  those  which  kill  only  after 
several  months,  or  when  an  earlier  death  takes  place  the  lesions  pro- 
duced are  not  severe  and  necrotic  changes  are  conspicuous  by  their 
absence. 

(2)  The  lesions  resulting  from  the  inoculation  with  the  virulent 
cultures  are  characterized  by  their  wide  distribution,  rapid  necrosis, 
and  by  the  very  great  numbers  of  bacilli  in  the  lesions. 

(3)  The  lesions  resulting  from  the  inoculation  with  the  less  viru- 
lent cultur.\s  are  characterized  by  the  absence  of  necrosis  in  the  tu- 
bercles in  those  rabbits  which  died  within  seven  weeks  and  by  the 
large  conglomerate  tubercles  with  extensive  necrosis  seen  in  those  rab- 
bits which  survived  for  a  longer  time.  Tubercle  bacilli  were  found 
usually  in  very  small  numbers. 

(4)  Tubercle  bacilli  of  bovine  origin,  in  their  action  upon  rabbits, 
were  indistinguishable  from  the  most  virulent  human  cultures  (E  T 
and  C.  No.  4). 

(;eneral  concm.sioxs. 

The  foregoing  experiments  have  been  especially  striking  on  ac- 
count of  the  widely  varying  virulence  among  the  human  tubercle 
cultures,  and  by  reason  of  the  fact  that  those  human  cultures  showing 
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the  highest  degree  of  virulence  were  indistinguishable  from  the  bo- 
vine cultures  with  which  they  were  compared.  It  is  also  intere^sting 
to  note  that  those  human  cultures  which  were  identical  with  the  bo- 
vine cultures  in  their  virulence  for  rabbits  were  also  capable  of 
causing  a  generalized  tuberculosis  in  calves,  (see  Part  II)  and  in 
addition,  only  those  cultures  which  caused  the  death  of  rabbits 
within  twenty  days  were  capable  of  bringing  about  a  generalized 
tuberculosis  in  calves  after  subcutaneous  inoculation.  There  seems 
to  be  no  reason  whatever  for  making  a  distinction  between  the  two 
bovine  cultures  and  human  cultures  C.  No.  4  and  E  T  in  so  far  as 
their  effect  upon  guinea  pigs  and  rabbits  is  concerned,  and  as  a  result 
of  our  experiments  the  following  general  conclusions  set*m  unavoid- 
able: 

(1)  Certain  tubercle  bacilli  of  human  origin  are  indistinguishable 
either  culturally,  morphologically,  or  with  regard  to  their  virulence 
for  rabbits  and  guinea  pigs  from  certain  tubercle  bacilli  of  bovine 
origin. 

(2)  There  is  considerable  variation  in  the  virulence  of  human 
tubercle  bacilli  for  rabbits  and  guinea  pigs. 

Until  we  know  what  influence  a  residence  in  the  human  body  ex- 
erts upon  bovine  tubercle  bacilli  we  can  not  determine  accurately  the 
proportion  of  cases  of  human  tuberculosis  which  result  from  infec- 
tion from  cattle. 

'I  am  inclined  to  the  belief,  from  the  experiments  here  presented 
and  from  those  of  Ravenel,  Vagedes,  Fibiger  and  Jensen,  and  others, 
that  in  bovine  and  human  tuberculosis  we  have  to  do  with  organisms 
differing  usually  in  virulence,  but  between  which  there  is  no  other 
essential  distinction. 

More  detailed  study  of  tubercle  bacilli  derived  from  accidental  in- 
oculation of  men  with  bovine  virus  is  needed,  together  with  a  more 
extended  examination  of  bovine  bacilli  derived  directly  from  cattle. 


Part  11.— THE  COMPARATIYE  VIRULENCE  OF  HUMAN  AND  BOYINE 
TUBERCLE  BACILLI  FOR  SOME  LARGE  ANIMALS. 

By  E.  A.  DE  ScHWEiNiTZ,  Th.  D.,  M.  D.  ;  M.  Dorset,  M.  D.,  and 

E.  C.  SCHROEDER,  M.  D.  V. 
PLAN    OF    THE    EXPERIMENTS. 

The  original  plan  adopted  for  these  experiments  contemplated  the 
following  lines  of  work : 

(1)  The  isolation  of  fresh  cultures  of  human  tuberculosis  from 
sputum  and  from  cases  of  generalized  tuberculosis  in  adults  and  chil- 
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dren,  obtaining  whenever  possible  material  from  cases  which  indi- 
cated an  involvement  of  the  abdominal  viscera. 

(2)  The  inoculation  of  cattle  and  hogs  intravenously  and  subcu- 
taneously  with  the  cultures  or  material  so  obtained. 

(3)  The  feeding  of  human  tuberculous  material  to  calves, 

(4)  The  isolation  of  fresh  cultures  of  bovine  tubercle  bacilli  and 
their  use  for  comparison  with  the  cultures  from  human  beings  men- 
tioned above. 

(5)  The  subcutaneous  and  intravenous  inoculation  of  cattle  and 
hogs  with  such  bovine  cultures  or  with  bovine  tuberculous  material. 

(6)  The  inoculation  of  cattle  with  bovine  and  human  tubercle 
bacilli  which  had  been  under  cultivation  in  the  laboratory  for  some 
years  and  which  possessed  probably  a  comparatively  low  degree  of 
virulence. 

It  was  our  plan  to  trace  tlie  histories  of  the  subjects  from  whom 
the  human  tuberculous  material  was  taken  and  to  give  complete 
autopsy  records  of  these  persons.  The  animals  which  succumbed  to 
inoculation  were  to  be  carefully  examined  after  death,  and  the  lesions 
found  were  to  be  studied  microscopically  in  order  to  determine  if 
possible  whether  or  not  the  disease  produced  was  of  a  progi'essive 
character. 

Before  the  exiKTiments  progressed  very  far  it  Ix^came  evident  that 
certain  of  the  projected  details  which  seemed  quite  desirable  could 
not  l>e  fully  carried  out.  The  subjects  from  whom  tlie  tuberculous 
material  was  obtained  l>elonged  mostly  to  the  pauper  classe.s,  and  it 
was  impossible  to  ascertain  with  any  degree  of  certainty  the  sources 
of  their  food  supply.  In  addition,  the  familj^  histories  were  value- 
less almost  without  exception.  In  other  cases  from  which  sputum 
was  obtained  no  autopsy  was  made  when  the  subject  finally  died, 
owing  iLsually  to  prejudice  on  the  part  of  relatives.  The  records  of 
most  of  the  cases  of  human  tuberculosis  are  therefore  very  unsatis- 
factory in  so  far  as  they  concern  the  mode  of  infection. 

But  let  it  be  remembered  that  the  primary  object  of  thcvse  experi- 
ments is  to  determine  whether  tuberculosis  in  cattle  may  be  brought 
about  by  tubercle  bacilli  which  have  caused  serious  or  fatal  disea.se 
in  man.  The  source  from  which  the  human  beings  were  infected 
may  be  of  great  importance  when  it  can  be  traced,  but  it  is  not  nec- 
essary to  a  solution  of  the  problem  which  we  have  undertaken. 

METHOD  OF  OBT.MNINC.   THK   CULTUKKS. 

Before  discussing  the  general  features  of  the  experiments  it  should 
be  stated  that  all  the  cultures  used  were  isolated  from  guinea  pigs 
which  had  been  inoculated  with  material  from  the  various  cases  of 
human  and  bovine  tuberculosis.     As  a  rule,  the  cultures  were  obtained 

uigitized  Dy  vjv/v^v  iv 


EXFEBIMENTS   CONCBRNIN0  TUBEBCULOSIS.  I7l 

from  the  spleens  of  guinea  pigs  and  grown  on  the  egg  medium,  which 
has  been  described  elsewhere.  In  the  comparative  inoculations  the 
cultures  were  approximately  of  the  same  age  and  the  doses  given  as 
nearly  uniform  as  possible. 

SOURCES  OF  IIIMAN    TUBERtUU)!  S   MATERIAL. 

As  previously  stated,  we  were  unaJ>le  to  secure  full  data  relative 
to  the  previous  histories  and  autopsy  conditions  of  many  of  the  cases 
of  human  tuberculosis  which  supplied  material  for  our  investigations. 
In  some  instances  the  hospital  records,  although  quite  voluminous, 
were  deficient  in  details  of  especial  interest  in  experiments  of  this 
character;  hence  only  such  portions  of  them  as  have  a  direct  bearing 
upon  the  origin  or  nature  of  the  tuberculosis  with  which  the  several 
individuals  were  afflicted  will  be  inseii:ed  in  this  report. 

Wo  must  express  our  sincere  thanks  to  the  physicians  who  kindly 
furnished  us'  with  material  and  records  from  the  several  hospitals  in 
this  city.  The  tissue  obtained  from  the  Government  Hospital  for  the 
Insane  was  sent  to  us,  together  with  the  postmortem  records,  by 
Dr.  I.  W.  Blackburn,  the  pathologist  of  that  institution.  For  the 
material  from  the  Children's  Hospital  we  are  indebted  to  Doctors 
Grasty  and  Mason  of  the  house  staff,  and  for  the  sputum  obtained 
from  patients  in  the  Washington  Asylum  Hospital  to  Doctor  Price, 
house  physician  in  the  asylum. 

(1)  Culture  F  T^  human. — This  culture  was  obtained  on  egg  from 
the  lung  of  a  guinea  pig  which  had  been  inoculated  intraabdominally 
with  sputum  from  a  45-year-old  negro  woman  whose  occupation  was 
that  of  a  domestic.  She  was  admitted  to  the  Washington  Asylum 
Hospital  February  16,  1902,  after  a  diagnosis  of  pulmonary  tubercu- 
losis with  chronic  interstitial  nephritis  had  been  made.  There  was 
nothing  unusual  during  the  course  of  her  illness.  She  died  February 
23,  1902.     No  autopsy  could  be  obtained. 

(2)  Culture  F  Z,  human, — This  culture  was  obtained  from  the 
spleen  of  a  guinea  pig  which  had  been  inoculated  intraperitoneally 
with  sputum  from  a  painter  40  years  old.  He  was  admitted  to  the 
Washington  Asylum  Hospital  on  June  26,  1902,  after  a  diagnosis  of 
pulmonary  tuberculosis  had  been  made.  This  patient  died  on  No- 
vember 4,  1902.  Consent  to  a  postmortem  examination  could  not  be 
obtained. 

(3)  Culture  S  E  No,  J,  human, — This  culture  was  obtained  from 
the  spleen  of  a  guinea  pig  which  had  been  inoculated  subcutaneously 
with  a  small  fragment  from  the  lung  of  a  man  50  years  old.  This 
man  was  admitted  to  the  Government  Hospital  for  the  Insane  on 
July  28,  1890,  suffering  from  chronic  dementia.  Owing  to  the 
patient's  condition,  no  information  could  be  obtained  relative  to  his 
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previous  hi55tory.  The  illness  which  terminated  in  his  death  appeared 
to  begin  on  September  3,  1901,  when  he  had  a  chill  followed  by  fever. 
From  that  date  the  temperature  varied  from  98°  to  102°  F.  On 
May  15,  1902,  the  abdomen  was  distended  and  the  patient  vomited 
copiously.     Death  took  place  on  May  16. 

The  autopsy  revealed  pleuritic  adhesions  of  both  lungs.  In  the 
left  lung  old  tuberculous  deposits  were  found;  in  the  apex  there  were 
some  small  cavities;  secondary  tuberculous  granulations  were  scat- 
tered throughout  the  remaining  portion  of  the  upper  lobe  and  in 
patches  throughout  the  lower  lobe.  In  the  right  lung  old  tubercu- 
lous foci  were  found  in  the  upper  portion  and  tuberculous  nodules 
throughout  the  remainder  of  the  organ.  The  liver  had  undergone 
fatty  degeneration;  the  intestines,  large  and  small,  were  extensively 
ulcerated;  the  ulcerations  were  especially  numerous  in  the  small 
intestine.  Many  of  the  mesenteric  glands  were  cnormoiisly  enlarged, 
caseous,  and  some  of  them  softened.  A  few  tubercle  bacilli  were 
found  in  smear  preparations  from  the  granulations  in  the  lung,  but 
none  could  be  demonstrated  in  the  caseous  material  from  the  mes- 
enteric glands. 

(4)  Culture  G  Z>,  human, — This  culture  was  obtained  from  the 
spleen  of  a  guinea  pig  which  had  been  inoculated  with  a  small  frag- 
ment of  a  peritoneal  tubercle  from  a  man  19  years  old.  The  man 
was  admitted  to  the  Government  Hospital  for  the  Insane  on  Febru- 
ary H,  1902,  suffering  with  acute  mania  associated  with  generalized 
tuberculosis.  The  tuberculosis  apparently  began  about  three  months 
before  admission  to  the  hospital.  The  temperature  ranged  from  99° 
to  101.8°  F.  The  sputum  contained  a  very  small  number  of  tubercle 
bacilli.  The  patient  gradually  lost  strength  after  admission  and 
died  on  May  7,  1902. 

The  autopsy  revealed  the  following  lesions :  The  lungs  were  adher- 
ent to  the  thoracic  wall,  except  at  the  lower  part  of  the  left  pleural 
cavity,  where  there  was  evidence  of  an  old  tuberculous  empj^ema. 
Many  miliary  tubercles  were  scattered  throughout  both  lungs  but 
very  few  cavities  were  found.  The  bronchial  glands  were  enlarged 
and  caseous.  The  omentum,  intestine,  and  all  abdominal  viscera 
were  so  bound  together  by  inflammatory  adhesions  that  it  was  impos- 
sible to  remove  any  of  the  organs.  The  surface  of  the  peritoneum 
was  covered  with  yellowish  white  tuberculous  masses  ranging  in 
size  from  a  pin's  head  to  one-fourth  of  an  inch  in  diameter.  The  liver 
contained  numerous  tuberculous  areas,  some  of  which  had  broken 
down  and  produced  cavities.  The  spleen  was  full  of  largo  tubercles; 
the  kidneys  showed  numerous  medium-sized  tubercle.s.  The  intes- 
tines were  matted  together  by  adhesions  and  their  mucous  surface 
presented  numerous  small  ulcers.  There  was  also  a  tuberculous  in- 
flammation of  the  meninges  of  the  brain.     From  the  character  of  the 
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disease  it  was  impossible  to  determine  accurately  the  mode  of  infec- 
tion; it  appeared  probable,  however,  that  the  bronchial  glands  were 
the  first  of  the  internal  organs  to  be  involved,  and  it  is  not  unlikely 
that  the  infection  entered  through  the  mouth  or  throat. 

(5)  Culture  No,  12r^4i  human, — This  culture  was  obtained  from' 
the  spleen  of  a  guinea  pig  which  had  been  inoculated  with  a  small 
fragment  of  the  lung  of  a  woman  about  27  years  of  age.  The  womaa 
was  admitted  to  the  (lovernment  Ilospital  for  the  Insane  in  Novem- 
ber, 1900.  She  was  an  Indian,  and  was  suffering  from  a  form  of  con-^ 
genital  imbecility.  Slie  had  lived  tlie  gnniter  portion  of  her  life  in 
the  woods,  subsisting  upon  berries,  game,  and  food  which  was  given 
to  her.  No  detailed  family  liistory  was  obtainable.  At  the  time  of 
admission  there  was  no  suspicion  of  tuberculosis,  but  she  began  to» 
fail  shortly  afterwards.     She  died  on  June  26,  1902. 

The  following  synopsis  of  the  postmortem  lesions  was  kindly  fur- 
nished us  by  Doctor'JMackburn  : 

1.  Tuberculous  pleuritis,  noUuIar,  left  side  ouly.  2.  rulinoiiary  tuberculosis 
with  i>erforation.  3.  Pneumothorax  aud  pulmonary  collapse.  4.  Tiibereulou* 
ulceration  of  the  intestines.  5.  Tuberculous  lymphadenitis,  mesenteric  glands. 
(J.  Tuberculous  sali)ingitis  with  adhesions.  7.  l*erforation  and  localized  peri- 
tonitis due  to  ulceration  and  adhesions  of  bowel  in  pel  vie  cavity.  8.  Fattjr 
infiltration  of  liver.  9.  Moderate  degi'ee  of  interstitial  nephritis.  10.  Slight 
chronic  leptomeningitis  aud  atrophy  of  brain.  11.  Dilatation  of  left  side  of, 
heart  and  cardiac  tlu'ombosis. 

Remarks:  The  brief  synopsis  given  shows  the  extent  of  distribution  of  the 
tuberculous  lesions.  The  pulmonary  disease  seems  to  be  ordinary  acute 
phthisis.  The  pleural  disease  was  unusual  In  that  It  was  nodular  and  accom- 
panied by  active  Inflammation  and  was  limited  to  one  pleural  cavity,  the  left- 
The  nodules  bore  a  considerable  degree  of  resemblance  to  the  pearl  disease  of 
(attle — a  condition  1  do  not  often  find.  The  Intestinal  ulcers  were  large  and 
completely  encircled  the  bowel.  The  primary  seat  of  infection  was  probably 
the  lungs. 

(6)  Culture  C  Xo»  /,  huDutn. — This  culture  was  obtained  from  the 
spleen  of  a  guinea  pig  which  had  been  inoculated  with  a  small  frag- 
ment of  a  mesenteric  gland  from  a  child  10  months  old.  This  child 
was  admitted  to  the  Children's  Hospital  on  November  20,  1901.  No 
family  history  could  be  obtained.  The  general  history  of  the  patient 
is  as  follows:  A  male  child,  fed  partly  at  the  breast  and  partly  on 
cow's  milk;  had  never  enjoyed  good  liealth.  On  examination  after 
admission  to  the  hospital  he  was  found  to  be  markedly  rachitic,  and 
had  a  dull,  apathetic  expression.  He  was  affected  with  a  loose  cough 
and  his  respiration  was  rapid  and  shallow.  Mucous  rales  could  be 
heard  throughout  the  chest  and  some  consolidation  at  the  apex  of  the 
left  limg  was  detected.  The  gastric  and  intestinal  digestion  was  poor^ 
but  a  physical  examination  of  the  abdomen  failed  to  reveal  anything- 
abnormal.    The  patient  gradually  lost  in  condition  from  the  time  of 
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his  admission;  appetite  was  and  remained  very  poor,  the  pulse  was 
rapid  and  weak,  and  he  gradually  passed  into  a  moribund  condition 
and  died  on  December  22,  1901. 

The  autopsy  record,  which  was  kindly  furnished  us  by  Doctor 
Grasty,  is  as  follows,  the  portions  which  have  no  direct  bearing  on 
tul>erculosis  being  omitted : 

Thorax :  The  diaphragm  was  adherent  to  the  base  of  the  right  lung.  Thei*e 
ras  a  general  adhesive  pleurisy  on  this. side  with  imi)erfe<*t  crepitation  of  the 
iung,  which  was  mottled  and  grayish  and  studded  with  miliary  tubercles  which 
were  esi)eciaUy  numerous  over  the  superior  lobe  and  in  the  region  of  the  apex. 
A  cavity  in  the  apex  was  al>out  the  size  of  a  hazelnut.  The  left  lung  was  con- 
solidated at  the  apex.  There  was  imperfect  crepitation  throughout  the  organ, 
and  miliai*y  tubercles  from  1  to  5  mm.  in  size  could  be  seen  throughout  the  lung 
tiSv^ue.  The  lower  lobe  contained  two  large  cavities  filled  with  purulent  ma- 
terial and  threads  of  necrotic  tissue.  A  microscopic  examination  of  the  con- 
tents of  the.se  cavities  revealed  the  presence  of  many  tubercle  bacilli.  The 
tracheobronchial  glands  were  enlarged  and  ca.seous.  Bqth  i)leurte  were  studded 
with  tubercles.  The  brain  was  congested  and  at  its  ba'se  some  tubercles  and  a 
serous  exudate  were  found.  There  were  also  tubercles  in  tlie  cerebellum  and 
fourth  ventricle.  In  the  abdominal  cavity  the  liver  was  enlarged  and  mottlctl 
but  showed  no  signs  of  tuberculosis.  The  spleen  was  enlarged  and  infiltrated 
with  tubercles.  The  intestine  was  generally  hypereinic.  In  the  duodenum,  the 
jejunum,  and  the  ileum,  at  intervals  of  from  3  to  (>  inches,  were  a  number  of 
ulcerations,  some  flat  and  broad,  others  deep,  punched  out,  and  undermined,  all 
ulcers  running  transverse  to  the  axis  of  the  intewtine.  Scrapings  from  the 
ulcers  revealed  tubercle  bacilli.  In  the  caput  coll  there  were  two  large  ulcer- 
ated areas,  one  just  above  the  ileocecal  valve,  IJ  Indies  in  length  and  one-half 
inch  wide,  and  the  other  just  at  the  ileocecal  valve,  1  inch  long  and  very  irregu- 
lar in  outline.  A  number  of  tuberculous  ulcers  were  found  in  the  colon  also. 
Many  of  the  mesotiterlc  glands  were  enlarged  and  caseous. 

Guinea  pigs  wore  inoculated  from  the  8i>leen  and  from  the  mesenteric  glands, 
and  all  died  of  tuberculosis. 

(7)  Culture  D  T,  human. — This  culture  was  obtained  from  the 
spleen  of  a  guinea  pig  which  had  been  inoculated  with  a  small  frag- 
ment of  the  lung  of  a  girl  5  years  old.  The  girl  was  admitted  to  the 
Children's  Hospital  February  28,  1002.  The  family  history  was 
negative.  The  child  was  reported  to  have  been  ill  for  approximately 
three  months.  On  admission  to  the  hospital  her  temperature  ranged 
from  101°  to  107"^  F.  The  clinical  symptoms  warranted  a  diagnosis 
of  tubercular  meningitis  associated  with  pulmonary  tuberculosis. 
The  child  died  on  March  10,  1902. 

The  autopsy  was  briefly  as  follows : 

Some  exudate  at  the  base  of  the  brain;  the  heart  was  normal;  in 
the  right  lung  there  were  a  few  tubercles.  Hemorrhagic  areas  and 
tubercles  were  also  found  in  the  upper  and  lower  lobes  of  the  left 
lung.  The  liver  was  softened  in  places  and  old  adhesions  were  found 
on  its  superior  surface.  The  .spleen  was  soft  and  exhibited  old  adhe- 
sions.   The  mesenteric  glands  were  normal,  as  were  the  intestines  and 
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kidneys.  There  is  nothing  in  the  autopsy  record  to  indicate  infec- 
tion by  way  of  the  digestive  tract  Smear  preparations  from  one  of 
the  hmg  tubercles  showed  a  few  tubercle  bacilli. 

(8)  Culture  E  T,  human, — ^This  culture  was  obtained  from  the 
spleen  of  a  guinea  pig  which  was  inoculated  with  a  small  fragment  of 
a  mesenteric  gland  from  a  girl  12  years  old.  The  girl  had  been 
treated  twice  in  the  Children's  Hospital  for  tubercular  peritonitis 
and  apparently  cured.  The  first  attack  occurred  during  the  winter 
of  1900  and  the  second  in  March,  1901.  On  July  6,  1001,  she 
returned  to  the  hospital  suffering  from  a  tuberculous  arthritis  of  the 
elbow  joint.  In  December,  1901,  a  complete  excision  of  the  joint  was 
made  and  the  child  progressed  well  after  the  operation.  On  Feb- 
ruary 22,  1902,  a  cold  abscess  on  the  back  of  the  neck  was  opened. 
On  March  8  she  began  to  complain  of  slight  abdominal  pain;  the 
temperature  rose  gradually  and  the  vomiting  which  occurred  was 
followed  rapidly  by  stupor  which  deepened  into  coma,  and  the  child 
died  on  the  morning  of  March  9.  The  temperature  shortly  before 
death  was  108.8°  F.  There  was  nothing  in  the  history  of  this  child 
to  indicate  the  mode  of  infection. 

The  autopsy  report,  which  was  furnished  us  by  Doctor  Mason,  is  as 
follows : 

Pleuritic  adheBions  on  both  aides.  The  lungs  were  free  from  tuberculosis ;  the 
heart  was  small  and  flabby.  The  abdominal  cavity  contained  considerable  fluid 
mixed  with  blood,  pus,  and  intestinal  contents.  The  omentum  was  much  thick- 
ened and  contained  a  large  number  of  small  tubercles.  The  omentum  and  intes- 
tines were  adlierent  to  the  parietal  peritoneum.  The  spleen  was  large  and 
filled  with  tubercles ;  the  kidneys  were  large  and  soft,  but  not  tuberculous.  The 
liver  wa»  very  friable  and  filled  with  tul>ercles.  The  intestines  were  bound  to 
the  peritoneum  and  the  neighboring  coUs  were  firmly  adherent  to  each  other. 
There  were  numerous  caseous  mesenteric  glands;  numerous  ulcers  distributed 
throughout  the  ileum;  The  lower  portion  of  this  section  of  the  small  intestine 
was  constricted  by  bands  of  adhesive  tissue  and  an  area  of  about  7  inches  was 
greatly  congested  and  almost  gangrenous.  Just  above  this  congested  area  were 
two  perforations  through  small  ulcers. 

Smear  pr^arations  made  from  the  me.^:entcric  glands  did  not  show  any 
tubercle  bacilli,  but  the  guinea  pigs  which  were  inoculated  with  the  same 
material  developed  the  disease. 

(9)  Culture  C  No.  4y  human. — This  culture  was  obtained  from  the 
spleen  of  a  guinea  pig  which  had  been  inoculated  with  a  .small  frag- 
ment of  a  peritoneal  tubercle  from  a  boy  5  years  old.  This  child 
was  admitted  to  the  Children's  Hospital  on  April  4,  1902.  The 
family  history  and  previous  history  of  the  patient  as  determined  at 
the  hospital  were  as  follows:  The  parents  were  both  alive  and 
healthy,  and  had  lost  no  children.  The  only  other  child  was  in  good 
health.  There  was  a  history  of  some  tuberculosis  in  tlie  mother's 
family.    The  infant  had  been  reared  on  condensed  milk  and  until 
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the  time  of  his  present  illness  was  said  to  have  been  a  healthy  child. 
During  the  summer  and  fall  of  1901  ascites  developed  and  the  cliild 
was  confined  to  l^ed  for  two  weeks,  the  effusion  disappearing,  but  a 
hard  mass  remained  in  the  region  of  the  umbilicus.  During  October, 
1901,  the  patient  developed  pertussis,  and  the  cough  ix;i*Histed  until 
the  time  of  admission  to  the  hospital.  About  two  weeks  before  enter- 
ing the  hospital,  during  coughing,  a  rupture  of  the  abdominal  wall 
occurred  and  an  intestinal  fistula  resulted.  When  admitted  to  the 
hospital  the  child  was  extremely  emaciated,  had  a  severe  cough,  fever 
at  night,  seemed  constantly  disposed  to  sleep,  and  had  no  appetite. 
The  patient  did  not  improve  in  the  hospital,  and  died  six  days  after 
admission.  ^ 

The  autopsy  was  briefly  as  follows : 

There  was  a  generalized  tuberculosis  of  the  thoracic  and  abdomi- 
nal viscera  involving  the  lungs,  spleen,  liver,  intestines,  and  lymph 
glands.  The  peritoneum  and  mesentery  contained  many  tubercles. 
The  mesenteric  glands  were  generally  caseous  and  enlarged.  In  the 
lower  portion  of  the  ileum  was  a  perforation  which  connected  wnth  a 
cavity  (completely  walled  off  from  the  peritoneal  cavity)  which  com- 
municated with  an  opening  at  the  site  of  the  umbilicus.  The  intes- 
tines were  so  firmly  bound  down  by  adhesive  tissue  that  it  was  exceed- 
ingly difficult  to  trace  their  course.  No  ulcers  were  found.  The 
peritoneal  tubercles  were  examined  microscopically,  but  no  bacilli 
found.  The  guinea  pigs  which  were  inoculated  developed  tubercu- 
losis. It  seems  probable  that  the  infection  in  this  case  as  well  as  in 
the  preceding  one  had  its  origin  in  the  abdominal  cavity,  but  from 
the  rather  meager  details  of  the  autopsy  which  are  obtainable  it  is 
impossible  to  speak  definitely  in  regard  to  this  matter.  On  account 
of  the  age  of  the  child  and  its  previous  good  health,  the  infection 
most  probably  took  place  at  some  time  subsequent  to  the  date  when 
it  was  weaned  from  its  bottle. 

(10)  Cultures  Nos,  49  to  00. — These  cultures  were  of  human  ©rigin. 
They  had  been  grown  in  the  laboratory  for  a  number  of  years  on 
liquid  media  and  still  retained  the  characteristic  virulence  for  guinea 
pigs. 

(11)  Cultures  A  101  to  A  12'). — These  cultures  represent  different 
generations  of  the  attenuated  culture  which  has  been  under  culti- 
vation in  the  Biochemic  Division  for  about  ten  years.  Culture  A 
125  is  the  one  hundred  and  fiftieth  generation  on  glycerinized  bouil- 
lon. This  culture  was  originally  received  from  Doctor  Trudeau,  who 
states  that  it  was  obtained  by  himself  in  1891  directly  from  a  case 
of  miliary  tuberculosis  in  man.  It  was  afterwards  passed  through 
a   rabbit  and  then  cultivated  on  various  artificial  media.     While 
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entirely  avirulent  for  guinea  pigs,  it  has  the  property  of  producing 
in  cultures  the  substance  which  causes  the  fever  reaction  in  tuber- 
culous animals,  and  has  for  a  long  time  proved  veiy  satisfactory 
for  the  preparation  of  tuberculin. 

(12)  New  York  cultitnu  hvman. — This  culture  was  obtained  De- 
cember 21,  1901,  from  a  tuberculous  lung  which  was  sent  to  us  by 
Doctor  Lartigau,  of  the  College  of  Physicians  and  Surgeons  in  New 
York.  Similar  material  was  also  secured  from  New  York  on  Janu- 
ary G,  F'ebruary  10,  and  March  3,  1902. 

(13)  Sputum^  human, — This  material  was  used  for  the  inocula- 
tion and  drenching  of  cattle. 

SOURCES    OF    BOVINE    TX'BERCrLOUS    MATERIAL. 

(14)  Culture  bovine  III  (Smith). — This  w^as  given  us  several 
years  ago  by  Dr.  Theobald  Smith  and  since  then  has  been  culti- 
vated continuously  on  glycerinized  bouillon. 

(15)  Culture  C  No,  81^  bovine, — This  culture  was  obtained  from 
the  spleen  of  a  guinea  pig  which  had  been  previously  inoculated 
with  a  fragment  of  a  mediastinal  gland  from  cow  No.  81.  This 
animal — cow  No.  81 — was  affected  with  tuberculosis  of  spontaneous 
origin. 

Record  of  cow  No.  81:  About  5  years  old;  June  25,  1901,  tested 
with  tuberculin;  reacted;  was  removed  from  the  healthy  animals 
and  placed  in  a  stable  with  a  number  of  other  cattle  which  had 
also  reacted  to  tuberculin;  August  20,  1901,  had  a  moist,  dry  cough, 
respiration  regular  and  riot  labored;  January  2,  1902,  was  removed 
to  another  stable  and  confined  continuously  in  a  box  stall  adjoining 
stalls  in  which  other  tuberculous  animals  were  kept.  Killed  March 
13,  1902,  and  examined  postmortem. 

Autopsy :  Right  lung  is  a  solid  mass  of  tubercles,  excepting  a  small 
area  at  the  superior  posterior  portion  of  principal  lobe.  Left  lung 
contains  many  tuberculous  areas,  but  is  not  affected  to  so  great  an 
extent  as  the  right  one.  The  tuberculous  masses,  on  section,  are 
found  to  contain  lime  salts,  and  many  are  broken  down.  There  are 
also  a  number  of  distinct  cavities  which  are  partially  filled  with  a 
gelatinous  material.  These  cavities  communicate  with  the  bronchi, 
which,  as  well  as  the  trachea,  contain  a  large  amount  of  the  above 
material.  The  mediastinal  glands  are  enlarged  and  are  converted 
into  masses  of  tubercles  separated  from  each  other  by  thickened  con- 
nective tisvsue.  These  tubercles,  on  sedition,  are  found  to  consist  of  a 
firm,  cheesy  material,  which  contains  lime  salts.  Liver  contains  sev- 
eral characteristic  tuberculous  nodules.     Spleen  apparently  normal. 
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Nearly  all  of  the  mesenteric  glands  contain  one  or  more  tuberculous 
foci. 

(16)  Bov'me  tuberculosis  tissue. — Material  obtained  from  various 
cases  of  spontaneous  tuberculosis  in  cattle. 

EXI'EKIMENTS    UPON    HOGS. 

It  will  be  remembered  that  Professor  Koch  announced  that  he  had 
been  unable  to  produce  generalized  tuberculosis  in  hogs  by  subcu- 
taneous inoculations  with  pure  cultures  of  human  origin.  In  order 
to  determine  the  correctness  of  his  views  we  inoculated  eight  hogs — 
some  with  human  tuberculous  material  and  some  with  pure  cultures 
of  the  human  tubercle  baciUus — and  also  one  hog  with  a  bovine  cul- 
ture, the  latter  animal  serving  as  a  comparison  with  those  inoculated 
with  human  virus. 

The  accompanying  table  presents  in  concise  form  the  inoculations 
made  and  the  results  obtained. 

Table  J.— Inoculation  of  hogs auhcntaneoitsly  with  Jnunan  and  bovine  tuberculosis. 


Material  us  3d. 

Dose. 

r.  e. 

2.0 

2.5 

2.0 

2.0 

2.0 

1.5 

Small 
piece. 

..-.do 

HogrNo. 

a  457 
l>455 

c4ao 

6450 
a483 
^230 
<^2S6 

*^220 

Date  of 

inoculation. 

Oct.  13,1902 
Jan.  24,1903 
Oct.  13,1902 
Jan.  24,1903 

do 

Apr.  19,1902 
Apr.  12,1902 

do 

Result  of  inoculation. 

Human  culture  E  T 

Died  Dec.  13, 1902 

Do 

Remained  In  fair  condition 

Human  culture  C  No.  4 

Do 

In  dying  condition  when  killed. 
Remained  in  fair  condition. 

BoTine  culture  C  No.  81 

Human  culture  C  No.  1 

Died  Mar.  9, 1903. 
Remalnod  well. 

Human  intestine  (tuberculous) 
Do 

Remained  in  fair  condition. 
Remained  fairly  w^. 

The  following  footnotes  show  the  condition  of  the  hogs  after  death: 
aQeneralized  tuberculosis. 
Z>  Killed  June  2, 1903L    Generalised  tuberculosis. 
c  Killed  Nov.  11, 1902.    (Generalized  tuberculosis. 
^Killed  Sept.  9, 1908.    No  tuberculosis. 
«  Killed  Sept .  9, 1902.    Oeneralized  tuberculosis. 

DISCUSSION    OF    IIOO    EXPKRIMENTS. 

From  the  above  table  it  will  be  seen  that  of  three  cultures  of  tuber- 
culosis from  children,  one  proved  to  be  practically  without  virulence 
for  hogs,  while  the  other  two  induced  a  generalized  tuberculosis  which 
was  quite  as  severe  as  the  disease  caused  by  the  bovine  bacillus  in  hog 
No.  483.  The  lesions  brought  about  in  the  hogs  by  the  more  virulent 
human  cultures  and  the  bovine  culture  were  of  the  same  character. 

All  the  hogs  used  for  these  inoculations  w^ere  in  a  perfect  state  of 
health  at  the  beginning  of  the  experiments. 
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As  a  result  of  tliese  experiments  upon  hogs,  the  condusion  is  justi- 
fied that — 

1.  Certain  tubercle  bacilli  of  human  origin  i>osse.ss  quite  as  great 
pathogenic  power  for  hogs  as  tubercle  bacilli  of  bovine  origin. 

2.  The  disease  induced  in  hogs  by  human  cultures  C  No.  4  and 
E  T  was  distinctly  progressive  in  character,  death  taking  place  in 
two  of  the  animals  in  twenty -eight  and  sixty  daVs,  respectively. 

experiments    upon    C'ATILE. 

In  all  cases  perfectly  healthy  animals  were  selected,  and  no  cattle 
were  included  in  the  experiments  that  had  not  failed  to  respond  to  the 
tuberculin  test.  After  inoculation  each  animal  was  kept  in  a  clean, 
separate  stall,  where  there  was  no  opportunity  for  the  contraction  of 
disease  from  other  animals.  Tlie  cattle  were  inoculated  subcutane- 
ously,  intraabdominally,  or  intravenously,  and  some  were  fed  or 
drenched  with  tuberculous  material.  In  some  iiiistances  it  was  pos- 
sible to  inoculate  or  drench  cattle  with  human  tuberculous  tissue  and 
later  to  inoculate  others  with  pure  cultures  derived  from  the  same 
human  tissue.  By  this  method  we  hoi>ed  to  determine  whether  the 
virulence  of  the  organism  in  question  was  heightened  or  lowered  dur- 
ing the  process  of  its  isolation  in  pure  culture.  The  dose  given  the 
cattle  varied  somewhat,  but  was  in  the  main  fairly  uniform  and  not 
excessive,  as  will  be  seen  by  the  examination  of  the  tables  which 
follow. 

INTRAVENOUS  INOCULATIONS. 

One  calf  was  injected  intravenously  with  each  of  the  cultures,  as 
shown  in  Table  II,  but,  owing  to  the  fact  that  the  microscopic  exami- 
nation of  the  organs  of  calf  No.  265,  injected  with  human  culture 
D  T,  i-evealed  the  presence  of  large  numbers  of  a  microorganism  dif- 
fering from  the  tubercle  bacillus,  we  will  not  take  this  case  into 
account  in  determining  the  percentage  of  positive  results.  An  exami- 
nation of  the  record  of  calf  No.  287,  injected  subcutaneously  with  the 
same  culture — DT — indicates  that  this  culture  possesses  distinct 
though  rather  feeble  pathogenic  power  for  cattle.  If  the  record  of 
calf  No.  287  be  compared  with  that  of  calf  No.  223,  injected  sub- 
cutaneously with  bovine  culture.  Ill,  it  will  be  seen  that,  assuming  the 
resisting  powers  of  the  two  calves  to  be  equal,  human  culture  D  T  is 
nearly  if  not  quite  as  virulent  for  calves  upon  subcutaneous  injection 
as  bovine  culture  III,  and  this  bovine  culture,  upon  intravenous  injec- 
tion, produced  an  infection  of  the  lungs  and  lymphatic  glands.  Rea- 
soning in  this  fashion,  we  are  inclined  to  believe  that  human  culture 
D  T  was  the  chief  cause  of  the  lesions  found  in  calf  No.  265. 
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Table  11.— In  t  rave  nous  inoculations  of  calves. 


Material  used. 


Dose.    Calf  No.  [  ^^^mal*'''''  I  ^^i^aUon.''''"    ^^"^*  ^^  inoculation. 


I 


Human  culturt^  FT 

Human  culture  F  L ! 

Human  culture  S  E  No.  3. .  j 
Human  culture  G  D 

Human  culture  12l:i4 

Human  culture  C  No.  1 ' 

Human  culture  E  T ' 

Human  culture  D  T ' 

Human  culture  C  No.  4 

Bovine  culture  III ' 


«JJ70 
f>275 

rf271 


1  year '  Sept.  l«,19(>i 

9  months. . .  | do 

8  months. . .  i  Sept.  15, 100:3 
do I  Sept.  1«,  19()2 


5i 

5  I 
20  I 


<389  , 
/273  j 
9264 


,  G  months. 

8  months. 

5  months. 

^365  1 do 

/274  j  7  months. 
*''280    5  months. 


Oct.  14,1902 
Sept.  15.1002 
Aug.   9,1902 

do 

Sppt.ir),1902 
July  19,1«.:03 


RtM;ovore<i. 
Killed  Not.  3, 1902. 
Recovered. 

In  moribund  conditioE 
Nov.  28, 1902;  killed. 
Killed  Feb.  12,  \\m. 
Rofx)vere<l. 
Died  Aug.  29, 1902. 
Died  Sept.  8, 1902. 
Died  Oct.  2,  1902. 
Dio.i  Auk.  6,  1902. 


The  following?  footnotes  show  the  condition  of  the  calves  aft(fr  death  : 

"  After  recovery  from  Inoculation  with  human  virus  received  liovlne  culture  subcutaue- 
ously.     No  lesions  at  autopsy, 

b  Lesions  found  at  autopsy  were  apparently  not  pros:ressIve. 

''After  recovery  recelvefl  subcutaneous  Inoculation  of  bovine  culture.  At  autopsj-  lesions 
found  In  lung,  but  not  severe. 

•'Lesions  of  tn.berculosis  not  sufBcient  to  account  for  condition  at  time  animal  wa« 
killed. 

'  Necrotic  areas  In  lun^s.  Tuberculous  lesions  not  suffieient  to  account  for  i>oor  condi- 
tion when  killecL 

f  After  recovery  received  subcutnneous  Inoculation  of  bovine  culture.  When  killed  lator, 
found  tuberculous  lesions ;  probably  due  to  bovine  culture. 

ff  Postmortem  showed  a  severe  generalized  tuberculosis. 

*  Lesions  of  pencrnllzed  tuberculosis.  The  microscope  disclosed  a  coniamlnatiuff  org.-.n- 
Ism,  and  fatal  result  may  have  been  partly  due  to  that  cause. 

'  The  postmortem  examination  disclosed  a  Renerallzed  tuberculosis. 

*•  Tuberculosis  Involving  lungs  and  some  lymph  glands. 

Eight  calves  wore  injected  intravenously  with  as  many  different 
cultures  of  tubercle  bacilli  of  human  origin,  5  l)eing  obtained  from 
adults  and  3  from  children.  Of  the  8  cultures,  2,  or  25  per  cent, 
produced  a  fatal  generalized  tuberculosis.  The  2  that  produced  fatal 
disease  in  calves  were  both  derived  from  children;  therefore.  2  out 
of  ']  of  the  cultures  from  children  were  quite  as  virulent  for  calves  as 
the  bovine  tubercle  bacillus. 

•  SlBCUTANEOrS    INOCULATIONS. 


It  was  not  thought  necessary  to  inject  calves  subcutaneously  with 
the  cultures  which  gave  little  or  no  evidence  of  pathogeijic  properties 
when  injected  intravenously.  Six  of  the  most  virulent  human  cul- 
tures were  therefore  selected  for  the  subcutaneous  injections.  As 
indicated  in  Table  III,  7  calves  were  injected  subcutaneously  with 
the  ()  cultures,  and  1  calf  (No.  250)  w^as  injected  with  human  tuber- 
culous tissue  obtained  from  the  same  source  as  one  of  the  cultures 
(C  No.  4).  Three  of  the  G  cultures  used  were  derived  from  adults 
und  Ji  from  children.  The  results  of  these  injections  may  be  sum- 
marized as  follows:  One  culture  failed  to  produce  any  lesion,  per- 
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sisting  for  as  long  a  period  as  nine  months;  2  produced  a  localized 
abscess  at  the  point  of  injection;  a  fourth  culture  produced  a  local 
lesion  and  the  disease  extended  to  the  neighboring  lymph  glands. 
The  2  remaining  cultures  brought  about  a  generalized  tuberculosis 
in  the  calves  injected  with  them.  Taking  into  account,  then,  the 
whole  number  of  human  cultures  isolated,  we  find  that  2  out  of  1),  or 
22.2  per  cent,  produced  a  generalized  tuberculosis  after  subcutaneous 
injection.  A  third  culture,  D  T,  must  be  considered  as  infectious  for 
cattle,  as  the  disease  within  two  months  from  the  time  of  injection 
extended  from  the  point  of  inoculation  to  tlie  adjacent  prescapuhir 
gland,  and  through  that  or  some  other  channel  to  the  deeper  gland 
just  inside  of  the  thorax.  We  can  then  revise  the  figures  just  given, 
since  out  of  9  human  cultures  isolated,  3,  or  8*)^  i)er  cent,  producotl 
tuberculosis  in  cattle  after  subcutaneous  injection.  These  8  virulent 
cultures  were  all  obtained  from  children,  so  that  out  of  4  cultures 
derived  from  cases  of  generalized  tuberculosis  in  children  H  Avere 
capable  of  bringing  about  infection  in  cattle. 

It  will  be  remembered  that  in  the  summary  of  the  intravenous 
injections  it  was  stated  that  2  out  of  3  of  the  cultures  from  children 
produced  tuberculosis  in  calves,  while  after  subcutaneous  injection 
we  state  that  3  out  of  4  produced  infection.  This  discrepancy  is  due 
to  the  fact  previously  explained  that  a  mixed  infection  appeared  to 
have  taken  place  in  the  animal  injected  intravenously  with  culture 
D  T,  and  for  this  reason  the  intravenous  injection  with  that  culture 
was  throwji  out. 


Table  III. — Siihcutaneous  utocnlatlonft  of  calves. 


Material  used. 


Tuberculous  human 
lung  and  intestine. 

Human  culture  C 
No.  4. 

Human  culture  E  T  .. 


Do 

Human  culture  D  T.. 
Human  culture  G  D.. 


Dose. 

c.  c. 
1  piece 
of  each. 


Calf  No. 


"250 
<-288 


Age  of  ani-         Date  of 
mal.  inoculation. 


[year I  Apr.  12,1903 


Result  of  inoculati(  n. 


Killed  Oct.  1,  1902. 


rf285 
e287 
/221 


13  months. 


6  mouths. 


6  months...    Oct.   13,1602  ,  Kille<l  Nov.  14,  19iJ2,  when 
in  dying  condition. 

do do '  Killed  Dec.  19,  1902;  in  fair 

i      condition. 
Jan.  24,1908  j  Killed  Apr.  .'J8,  19(«;  condi- 
tion poor. 
Oct.  13. 1903  :  Killed  Dec.  19, 190C>;  condi- 
tion fair. 
18month-s..j  Sept. 2:^, IfiOe     Still  living;  conditUai  ex- 
I  !      Calient. 

The  following  footnotes  show  the  condition  of  the  calves  after  death  ; 
« Tuberculosis  of  superficial   lymph  glands,   and  of  the  pulraonnry  and   diaphragmatic 
pleurae. 

*The  autopsy  disclosed  a  severe  generalized  tuberculosis. 
'  Autopsy  revealed  lesions  of  a  generalized  tuberculosis. 

*  Generalized  tuberculosis.     Not  so  extensive  as  In  case  of  calf  No.  288. 

•  Glands  adjacent  to  point  of  Inoculation  were  tuberculous. 

f  Animal  tested  with  tuberculin  June  30,  1003,  and  did  not  react. 
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Table  IIL— Subcutaneous  inoculations  of  ca/re«— Continued. 


Material  used. 

Dose. 

Calf  No. 

Age  of  ani- 
mal. 

Date  of 
inoculation. 

Result  of  inoculation. 

Hnmau  culture  FT.. 

c.  c. 
5 

«S80 

6  months. .. 

Oct.   14,19(K 

Killed  July  23,  1908,  after 
tuberculin  i*eaction. 

Human  culture  F  L . . 

6 

o201 

do 

do 

Do. 

Bovine  culture  III 

10 

fr223 

2i  months. - 

Nov.   2,1901 

Killed  Oct.  2,  IttK;  i-ondl- 
tion  excellent. 

Tissue  from  monkey 

Small 

<-236  1  1  month 

do 

Killed  Oct.  6,  1902;  condi- 

No.   1,    inoculated 

piece. 

tion  poor. 

with  bovine  HI. 

Bovine  cultui-eC  No. 

5 

dgtH     13  months.. 

Jan.  24,ldQB 

Killed  Apr.  10, 1908;  condi- 

81. 

tion  poor. 

"  No  lesions  except  abscess  at  point  of  Inoculation. 

^  Abscesses  at  point  of  inoculation.  Shoulder  glands  on  same  side  and  mediastinal 
glands  tuberculous.     No  other  lesions. 

^  Tuberculosis  of  lungs,  spleen,  mediastinal,  axillary  and  shoulder  glands. 
<'  General Ized  tuberculosis. 

MISCELLANEOUS    ANIMAL    EXPERIMENTS. 

Under  this  heading  a  few  records  are  brought  together  which  do  not 
properly  belong  with  the  experiments  previously  described.  As  will 
be  seen  from  Table  IV,  a  calf  was  inoculated  intraabdominally  with 
tuberculous  human  sputum,  a  heifer  was  fed  with  similar  material, 
and  a  sheep  was  inoculated  intravenously  with  a  pure  culture  of 
human  tubercle  bacilli. 

As  a  control  on  the  above  inoculations  a  steer  was  fed  tuberculous 
tissue  from  a  cow. 


Table  IV. — MiscellancouH  animal  crperimcnts. 


Animal. 


Material  used. 


Method  of    I  a  «« .^#  o«  '  Date  of  ex- 
administra-   !  ^^i       ,  pofeure  to  in- 


tion. 


I 


fection. 


Calf  No.  254a..   Tuberculous  human  spu-  lutraabdom- 

tum.  inal  (r»c.c.). 

Heifer  No.  237^1  Tuberculous  human  tis-  By  mouth... 
I     sue  and  sputum. 

Steor  No.  242  c.  i  Tuberculous  boTine  tissue do 

Sheep  No,  41  rf. ,  Human  tubercle  culture  50  Intravenous 

j      (10  c.  c). 


7  months.'  Mar.   7,1908 

I 
2lycfti-s..'  Not.  22,1901 

20  months   Jan.  10,1902 
Old  ewe.. I  July  19,1902 


When 
killed. 


Sept.  28, 1908 

Oct.  28,1902 

Oct.     G,ie02 
Jan.    6,1908 


The  following  footnotes  show  the  condition  of  the  animals  after  death: 

•  Tuberculosis  of  peritoneum,  lungs,  and  pleurtp. 

*  No  tuberculosis. 

^  A  few  small  tuberculous  foci  In  mediastinal  and  anterior  thoracic  glands.  No  other 
lesions. 

•*  Generalized  tuberculosis. 

As  will  be  seen  from  the  foregoing  table,  the  intraabdominal  injec- 
tion of  sputum  produced  a  tuberculosis  of  the  peritoneum  and  of  the 
lungs  and  pleurae.     Feeding  the  sputum  produced  no  effect  on  the 
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experimental  aiiimal,  and  tlie  bovine  tuberculous  tissue  produced  only 
very  slight  changes  in  some  of  the  glands  when  administered  in  the 
same  way. 

CONCLUSIONS   FROM    CATTLK    EXPERIMENTS. 

So  far  as  our  experiments  upon  cattle  are  concerned,  we  must  con- 
clude that  tubi»rcle  bacilli  of  varying  degrees  of  virulence  for  cattle 
may  be  obtained  from  human  sources — some  quite  as  virulent  as  the 
tubercle  bacilli  known  to  be  of  bovine  origin  and  others  less  so. 

The  results  of  our  experiments  also  lead  us  to  conclude  that  there 
is  no  essential  difference  b^^twei^n  tubercle  bacilli  derived  from  bovine 
sources  and  those  derived  from  man.  In  fact,  we  know  of  no  char- 
acter possessed  by  bovine  tubercle  bacilli  which  may  not  be  pos- 
sessed by  tubercle  bacilli  of  human  origin.  The  two  mo^^t  virulent 
human  tubercle  cultures  described  can  not  be  distinguished  from  the 
classical  bovine  type  either  with  regard  to  their  cultural  characters  or 
their  pathogenic  power  for  cattle  and  other  animals. 

Dr.  Tlieobald  Smith  has  been  the  chief  advocate  for  a  racial 
distinction  between  bovine  and  hiunan  tubercle  bacilli,  although  ho 
does  not  deny  the  infectiousness  of  bovine  tubercle  bacilli  for  man. 
On  the  contrary,  he  considers  those  cultures  of  human  tubercle  bacilli 
w^hich  correspond  culturally  and  in  respect  to  their  pathogenic 
powers  with  the  ordinary  bovine  tubercle  bacillus  as  being  originally 
of  bovine  origin. 

Wliile  we  believe  firmly  that  tubercle  bacilli  of  bovii>e  origin  may 
infect  human  beings,  we  can  not  accept  the  theory  that  tubercle 
bacilli  derived  from  man  are  necessarily  of  bovine  origin  because 
they  possess  characters  of  the  ordinary  bovine  bacillus.  In  other 
words,  in  regard  to  those  cases  of  human  tuberculosis  from  which 
bacilli  virulent  for  cattle  are  obtained,  it  must  he  shown  first  of  all 
that  the  individuals  in  question  became  infected  through  tubercu- 
lous meat  or  milk.  The  possibility  that  the  infection  has  l>een 
derived  from  cattle  always  exists,  but  in  our  opinion  the  biological 
characters  of  the  infecting  organism  are  not  sufficient  to  show  tliat 
meat  or  milk  was  the  source  of  the  disease,  and  in  like  manner  a 
tubercle  bacillus  of  low  virulence  obtained  from  Ciittle  should  be 
considered  to  be  of  bovine  origin  unless  there  is  some  evidence  of 
infection  from  other  sources.  The  fact  tliat  certain  tubercle  bacilli 
derived  from  man  resemble  the  majority  of  bovine  bacilli  is,  to  our 
mind,  evidence  of  the  unity  of  the  two  races. 

EXPERIMENTS    UPON    MONKEYS. 

In  addition  to  the  investigations  made  to  determine  the  extent  to 
which  tubercle  bacilli  of  human  origin  are  infectious  for  cattle,  the 
intimately  related  question  whether  tubercle  bacilli  of  bovine  origin 
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are  infectious  for  man  Avas  approached  as  closely  as  possible  by  a 
series  of  experiments  with  monkeys. 

It  is  a  generally  admitted  zoological  fact  that  man  stands  in  closer 
relationship  to  the  Quadrumana  than  to  other  animals.  With  this 
view  accepted,  we  may  reasonably  assume  that  similar  disease- 
producing  microorganisms  found  in  man  and  cattle,  the  identity  of 
which  has  been  questioned,  are  practically  the  same  in  their  patho- 
genic significance  if  they  produce  identical  affections  in  monkeys. 

Of  the  monkeys  used  in  our  experiment  one  was  a  Cebus,  two 
belonged  to  the  genus  Rhesus,  and  four  were  baboons.  Two  tubercle 
cultures  Avere  used,  one — No.  50 — of  human  origin,  which  had  been 
under  cultivation  for  a  long  time  at  the  laboratory  and  was  virulent 
for  guinea  pigs,  and  the  other  bovine  culture  III. 

Four  of  the  monkeys  received  injections  of  bovine  tubercle  culture ; 
two  received  injexitions  of  human  tubercle  culture,  and  one  was  fed 
milk  containing  bovine  tubercle  bacilli.  No  cow  could  be  found 
with  a  tul)erculous  udder  which  had  become  infected  in  the  natural 
way  at  the  time  the  feeding  experiment  was  made,  and  so  the  milk 
was  obtained  from  a  cow  into  whose  udder  bovine  culture  III  had 
been  injected.  The  milk  from  the  udder-injected  cow  showed 
the  presence  of  tulx^rcle  bacilli  on  microscopic  examination,  and  on 
injection  into  guinea  pigs  caused  fatal  generalized  tuberculosis. 

The  monkeys  were  confined  in  large  cages,  each  of  which  was  sup- 
plied with  perches  and  a  partly  closed  sleeping  compartment  to 
which  the  animal  could  retire  at  will.  The  cages  were  placed  in 
a  one-room,  properly  heated,  well-lighted  and  veutilated  house, 
which  was  guarded  during  cold  w^eather  against  sudden  changes  of 
temperature  by  a  small  vestibule  with  inner  and  outer  doors.  Both 
the  cages  and  the  house  were  specially  constructed  for  this  exper- 
jnent  and  had  not  been  used  previously  for  any  other  purpose. 

The  results  of  the  inoculations  are  shown  in  the  accompanying 

table : 

Table  V. — Monkey  cxperwwnts 


Material  used. 


Method  of  ad- 
ministration. 


Subcutaneous  . 

....do 

--..do 


Culture  bovine  III 

Do 

Culture  human  No.  50 — 

Culture  bovine  in do 

Culture  human  No.  50 j do 

Culture  bovine  III ' do 

Tuberculous  milk   (culture  j  By  mouth 
bovine  III). 


Do3e. 

No.  of 
mon- 
key. 

c.c. 

1 

1 

i 

2 

1 

3 

1 

4 

1 

5 

1 

6 

(tf) 

7 

Date  of  inoc- 
ulation. 


Sept.  12,  IttOl 

....do 

Not.   T,1901 

....do 

do 

...-do 

July  17,1903 


Result  of  inoculation. 


Killed  Oct.  80, 1901. « 
Killed  Nov.  22, 1901.  ft 
KUled  Dec.  30,1901.6 
KiUedDec.23,1901.«' 
DiedDec.21,1901.<r 
Died  Doc.  11, 1901.  «• 
Died  Mar.  26, 1908.  c 


"In  dying  condition  when  chloroformed. 
^  In  dying  condition  when  chloroformed. 
**  Ix^ions  of  generalized  tuberculosis. 
'  Fed  twice  dally  untU  Nov.  10,  1002. 


(Generalized  tuberculosis. 

Lesions  of  generalized  tuberculosis. 
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It  will  be  well  for  us  to  state  that  the  tuberculous  character  of  the 
lesions  in  the  monkeys  used  in  the  experiments  was  confirmed  in  all 
caries  by  microscopic  examination  or  by  guinea-])ig  injection,  or  by 
l;K>th. 

DISCUSSION    OF   MONKEY    EXPEKIMKNTS. 

The  results  obtained  in  the  experiments  with  monkeys  seem  to 
justify  the  conclusion  that  no  important  difference  exists  between  the 
two  tubercle  cultures  used.  One  was  a  standard  culture  of  human 
origin  and  the  other  a  standard  culture  of  bovine  origin.  The  detailed 
records  of  the  experiments  give  no  other  evidence  against  the  iden- 
tity of  the  two  germs  than  that  of  a  possible  difference  in  virulence, 
and  that  a  difference  in  virulence  of  tubercle  bacilli  from  different 
sources  exists,  at  times  even  when  they  are  obtained  from  different 
organs  of  the  same  subject,  is  an  old  story. 

Monkey  No.  7  was  kept  under  observation  a  long  time,  and  gave 
no  evidence  of  tuberculosis  until  a  number  of  months  had  elapsed 
after  she  was  fed  milk  actually  containing  tubercle  bacilli,  and  it  may 
be  well,  therefore,  to  say,  in  support  of  our  conviction  that  the  disease 
was  due  to  the  tubercle  bacilli  contained  in  the  milk,  that  several  other 
monkeys  of  the  same  sjx^cies  were  kept  under  precisely  similar  gen- 
eral conditions,  in  other  experiments,  in  adjoining  cages  in  the  same 
one-room  house  without  contracting  tuberculosis.  This  monkey 
indicates  at  one  and  the  same  time  that  tuberculosis  contracted 
through  inge^stion  progresses  more  slowly  than  tuberculosis  induced 
by  a  subcutaneous  injection;  that  a  fairly  generalized  fatal  tubercu- 
losis can  be  produced  by  ingestion  without  specific  le>;ions  of  the 
intestines;  and,  finally,  that  monkeys,  notAvithstanding  their  dis- 
tance from  cattle  in  the  animal  scale,  are  highly  susceptible  to  the 
pathogenic  properties  of  tubercle  bacilli  of  bovine  origin  which  gain 
entrance  to  their  bodies  with  the  food  they  eat.  The  question 
regarding  the  susceptibility  of  man  to  tuben^h^  bacilli  of  bovine  origin 
can  not  be  more  closely  approached  in  an  experimental  way,  and  this 
experiment  alone,  supported  by  the  large  existing  mass  of  circum- 
stantial evidence  of  the  infectiousness  of  tubercle  bacilli  of  bovine 
origin  for  man,  seems  sufficient  to  warn  every  reasonable  mind  against 
the  use  of  milk  from  tuberculous  cows,  and  to  point  out  with  the 
greatest  emphasis  that  it  is  desirable  to  take  measures  which  will 
eventually  eliminate  all  tuberculous  cows  from  our  dairy  herds. 

^Vhile  it  is  not  disputed  that  a  majority  of  the  persons  who  become 
infected  with  tuberculosis  contract  the  disease  from  other  human 
beings,  it  is  maintained  that  cattle  also  constitute  a  very  important 
source  of  infection.  The  importance  of  the  latter  source  can  not  easily 
\ye  overestimated  in  the  light  of  the  very  considerable  evidence  which 
is  accumulating  in  support  of  the  view  that  human  and  bovine  tubor- 
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culosis  are  not  essentially  dissimilar.  It  is  true  that  a  difference  does 
exist  between  certain  tubercle  bacilli  of  human  origin  and  those  of 
bovine  origin,  yet  it  is  not  a  specific  difference  or  even  a  difference 
which  permits  the  grouping  of  the  germs  as  distinct  varieties  of  the 
same  sjiecies,  but  a  difference  practically  confined  to  pathogenic  vir- 
ulence, and  which  forces  us  to  regard  the  tubercle  bacilli  of  bovine 
origin  merely  as  more  virulent  than  those  of  human  origin. 
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HUNTER-HOBSE  PRODUCTION  IN  IRELAND. 

By  WnxABD  John  Kennedy,  B.  S.  A., 
Professor  of  Animal  Htishandry,  Iowa  ^fatc  College  of  Agriculture  and  Me- 
chanic Arts^  and  Vice-Director  Iowa  Experiment  illation,  Ames,  Iowa. 

INTRODUCTION. 

Notwithstanding  the  marvelous  advances  which  have  been  made 
from  time  to  time  through  the  aid  of  science  and  genius  in  per- 
fecting and  adapting  steam  and  electrical  appliances  to  the  purpose-s 
of  locomotion,  the  horse  still  occupies  a  place  of  the  utmost  impor- 
tance. The  hunter  or  riding  horse  is  always  in  demand,  whether  in 
time  of  war  or  in  peace.  The  success  of  a  nation  is  largely  deter- 
mined by  her  military  strengtli,  and  recent  events  have  shown  that 
success  in  war  may  depend  as  much  on  military  remounts  as  on  any 
other  factor. 

At  the  request  of  the  Secretary  of  Agriculture  the  writer  made  a 
careful  study  of  the  methods  employed  by  Irish  farmers  in  produc- 
ing the  type  of  hunter  horse  for  which  Ireland  is  so  justly  noted 
in  all  parts  of  the  civilized  world.  This  was  done  in  the  hope  of 
securing  and  systematizing  information  pertaining  to  the  breeding 
of  these  horses  which  would  be  of  assistance  to  the  American  farmer. 
Although  some  attention  has  already  been  given  to  this  industry  in 
the  United  States,  the  work  could  be  carried  on,  in  the  opinion  of 
many  people,  on  a  much  more  extensive  scale,  both  to  the  financial 
advantage  of  farmers  and  to  the  strength  and  prestige  of  the  Army. 
Few  countries  possess  better  natural  advantages  than  our  own,  either 
in  soil  or  climatic  conditions,  for  breeding  this  class  of  horses.  The 
Eastern  and  Western  States  have  natural  advantages  which  are 
especially  favorable.  Their  conditions  are  very  similar  to  those  in 
the  most  highly  favored  breeding  districts  of  Ireland.  Many  au- 
thorities believe  that  the  factors  which  have  given  the  Irish  hunter 
horse  his  prestige  are  the  environments  within  which  he  is  reared — 
namely,  abundance  of  outdoor  air  and  exercise  and  the  limestone 
pastures  on  which  he  grazes  the  greater  portion  of  the  year. 

The  question  at  once  suggests  itself.  Is  the  demand  for  this  class  of 
horses  sufficient  to  justify  American  farmers  in  engaging  in  its  pro- 
duction? This  depends  almost  solely  on  the  quality  of  the  animal 
produced.     If  good  care  and  judgment  are  used  in  the  selection  of 
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Riitable  sires  and  the  proper  mating  of  the  mares,  so  that  animals  of 
excellent  quality  are  bred,  the  progeny,  if  well  trained,  would  meet 
with  ready  sale  at  highly  remunerative  prices.     On  the  cxmtrary,  if 
haphazard  methods  of  breeding  are  practiced,  the  results  will  cer- 
tainly be  most  unsatisfactory  and  disapi>ointing.     There  always  has 
been  a  good  demand  for  high-class  riding  horse,s  at  home,  and  this 
demand  is  on  the  increase.     However,  the  supply  is  obtained  by  pick- 
ing up  promising  animals  over  the  country  and  not  by  systematic 
breeding.     In  addition  to  the  home  demand  there  would  gradually 
develop  a  profitable  export  trade  to  Great  Britain  and  continental 
Europe.     Recent  investigations  by  the  writer  in  all  of  those  coun- 
tries have  shown  conclusively  that  there  is  a  strong  and  rapidly  in- 
creasing demand    for   this   type   of  horses  at   highly   remunerative 
pricc^s.     In  England  they  are  wanted  by  tlie  higher  class<»s  of  people 
for  hunting  and  riding,  while  several  of  the  Continental  countries 
are  annually  importing  large  numbers.     Aside  from  this  demand,  all 
of  these  countries  annually  import  thousands  of  such  horses,  at  prices 
which  would  be  profitable  to  our  eastern  and  western  farmers,  to  sup- 
ply the  needs  of  their  army  remount  systems.     Although  Ireland  is 
the  most  highly  favored  breeding  ground  for  such  horses  at  present, 
there  is  reason  to  l>elieve  that  the  United  States  could,  at  an  early 
date,  secure  her  share  of  the  trade.     ^\Tiile  it  may  not  be  very  gen- 
erally known,  it  is  true,  nevertheless,  that  American-bred  horses  are 
annually  imported  into  Ireland,  and  after  several  months  training 
on  Irish  soil  are  sold  at  handsome  profits  to  England  and  other  coun- 
tries— not  alwaj's  as  American-bred,  but   very  often  as  Irish  hun- 
ter horses.     Some  of  these  American-bred  horses  have  won  many  of 
the  best  prizes  for  hunter  horses  in  the  leading  English  shows,  in- 
cluding the  Hunter  horse  show.     The  writer  is  also  informed  that 
only  a  few  years  ago  an  exhibitor  from  the  west  of  Ireland  exhibited, 
under  an  Irish  name  and  breeding,  at  the  Royal  Dublin  Society's 
Horse  Show — the  greatest  hunter-horse  show  in  the  world — an  Amer- 
ican-bred horse  which  not  only  won  the  first  premium  in  his  class,  but 
also  the  champion  cup  for  the  best  hunter  horse  in  the  entire  show. 
At  this  show  there  were  about  1,000  entries,  which  included  the  cream 
of  the  country.     ^Miat  better  evidence  could  be  desired  of  our  possi- 
bilities in  the  production  of  this  class  of  horse? 

Much  of  the  failure  in  this  line  of  horse  breeding  in  Ireland  is  due 
to  a  factor  which  is  not  nearly  so  prevalent  in  the  United  States, 
namely,  small  tenant  farmers,  who  are  almost  poverty  stricken  on 
account  of  high  rents  and  other  conditions.  No  person  who  has  not 
visited  these  districts  can  form  a  fair  conception  of  the  large  per- 
centage which  exists  of  this  class  of  people  and  their  influence  on 
any  industry.     These  poor  people  are  more  or  less  engaged  in  the 
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production  of  horses,  and  to  them  the  only  commendable  feature 
of  a  sire  is  the  smalhiess  of  the  fee  for  which  his  service  can  be 
secured.  Where  such  methods  or  lack  of  methods  in  breeding  are 
continually  practiced  there  will  always  be  a  great  many  useless  ani- 
mals, which  must  be  termed  misfits  so  far  as  hunter  horses  are  con- 
cerned. While  the  production  of  high-class  hunter  horses,  like  that 
of  any  other  high-class  horse,  is  by  no  means  a  certainty,  neverthe- 
less, when  the  breeding  is  conducted  in  a  systematic  manner  the 
results  will  certainly  be  more  favorable  than  the  casual  observer  of 
Irish  horse  breeding  might  consider  them  to  be  from  general  impres- 
sions obtained  by  a  hurried  visit  in  the  country.  This  conclusion 
is  amply  justified  by  the  results  obtained  by  men  who  have  followed 
system  and  used  judgment  in  the  work. 

It  is  a  lamentable  fact  that  the  Irish  people  did  not  many  years 
ago  appreciate  as  they  do  to-day  the  need  of  some  form  of  registry 
association,  where  animals  conforming  to  the  desired  type  might 
have  been  entered  as  foundation  stock  to  afford  breeders  and 
farmers  an  opportunity  to  breed  and  develop  horses  in  a  consistent 
and  systematic  manner.  While  they  have  a  truly  recognized  type 
of  what  a  hunter  horse  ought  to  be,  in  the  majority  of  instances  this 
horse  could  not  resemble  either  parent  and  be  true  of  his  type.  He 
is  often  the  result  of  chance — ^the  progeny  of  a  large  sire  and  a  small 
mare,  and  vice  versa.  It  is  impossible  to  secure  uniformity  of  .type 
when  such  methods  are  practiced.  No  people  appreciate  this  more 
l\dly  than  the  better  class  of  Irish  breeders  and  farmers.  For  some 
time  methods  have  been  under  consideration  for  the  purpose  of 
removing  this  difiiculty.  The  excellent  work  now  being  undertaken 
by  the  department  of  agriculture  in  the  registration  of  suitable 
sires  and  the  nomination  of  desirable  mares,  so  that  they  may  be 
bred  free  of  charge,  or  almost  so,  to  sires  of  the  desired  type  and 
conformation,  will  have  an  influence  which  will  be  far-reaching  and 
will  in  time  be  the  basis  of  a  new  and  systematic  era  in  horse  pro- 
duction in  Ireland. 

IMPORTANCE   OF   THE   HORSE   INDUSTRY   OF   IRELAND. 

Ireland,  in  a  large  degree,  is  dependent  upon  her  agricultural 
resources.  This  being  true,  we  would  naturally  expect  her  people  to 
engage  in  those  branches  of  work  which  are  most  likely  to  defy  for- 
eign competition  in  the  markets  of  the  world.  As  a  result,  we  find 
that  live-stock  husbandry,  in  some  of  its  numerous  lines,  occupies  the 
principal  place  in  the  farming  operations.  While  the  production  of 
meat  animals,  such  as  beef  cattle,  sheep,  and  bacon  hogs,  and  dairy 
farming  have  always  been  prominent  features  in  all  sections,  yet  the 
most  important  branch  of  the  live-stock  industry  of  Ireland,  when 
compared  with  that  of  other  countries,  is  the  production  of  horses. 
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Not  that  horse  production  is  any  more  profitable  to  the  farmers  of 
Ireland  than  the  other  classes  of  live  stock  mentioned,  but  that  in 
some  way  or  other  the  merits  of  the  Irish  horse  have  for  generations 
stood  out  preeminently  in  certain  lines  above  those  of  similar  classes 
of  horses  produced  in  almost  any  other  country.  This  is  especially 
true  of  the  Irish  hunter  horse.  Ireland  might  quite  properly  be 
described  as  a  grass  country.  More  than  80  per  cent  of  her  entire 
area  is  under  grass  or  meadow,  and  more  than  60  per  cent  of  her  area 
is  devoted  to  permanent  grass  land.  With  such  conditions  prevail- 
ing, we  can  at  once  appreciate  the  importance  of  the  live-stock  indus- 
try. Then,  too,  when  we  consider  that  the  rainfall  is  heavy  and  very 
uniformly  distributed  throughout  the  year,  we  can  appreciate  more 
fully  the  importance  of  the  grass  crop.  In  no  other  country  have  I 
seen  anything  which  approaches  Ireland  in  grass  production.  My 
visit  there  was  during  the  latter  part  of  August  and  September,  the 
season  of  the  year  when  we  would  expect  to  find  a  shortage,  but  such 
was  not  the  case.  Another  factor  which,  in  the  estimation  of  many 
people,  renders  the  country  especially  well  adapted  to  the  production 
of  horses  is  that  throughout  the  greater  part  there  exists  a  limestone 
soil.  This  soil  is  thought  to  produce  a  grass  containing  a  high  per- 
centage of  those  mineral  elements  which  are  instrumental  in  produc- 
ing a  hard,  flinty  bone  which  is  so  much  desired  in  the  horse.  This 
is  a  natural  advantage  which  .aids  materially  in  the  production  of  a 
first-class  horse.  Countries  which  are  not  so  favored  from  a  natural 
standpoint  will  find  this  a  handicap  in  competing  with  the  Irish 
farmer  in  the  production  of  breeding  animals. 

The  climate,  too,  is  decidedly  favorable  for  the  production  of  any 
class  of  animals.  It  is  very  imiform  and  temperate  throughout  the 
year.  During  the  smnmer,  while  at  certain  times  the  weather  is 
warm,  it  is  at  no  time  unbearable  or  of  such  intensity  as  seriously  to 
interfere  with  the  comfort  of  animals.  Mild  weather  also  prevails 
during  the  winter  season;  thus  animals  of  all  classes  graze  more  or 
less  during  each  of  the  twelve  months  of  the  year.  This  is  a  wonder- 
ful advantage  in  that  it  lessens  the  cost  of  keep,  and  at  the  same  time 
allows  the  young  animals  plenty  of  freedom,  pure  air,  and  nature's 
ration,  all  of  which  are  so  beneficial  in  the  proper  development  of  any 
class  of  animals.  Blessed  with  so  many  natural  advantages,  the 
Irish  people  as  a  class  make  full  use  of  them;  that  is,  they  are  not 
soil  tillers,  but  believe  in  letting  nature  not  only  produce  the  feed 
for  the  animals,  but  also  cure  it  and  furnish  the  feeding  grounds. 

In  the  majority  of  instances  on  Irish  farms,  the  easiest  way  is  the 
best  method  of  accomplishing  the  desired  end.  For  centuries  the 
Irish  people  have  been  fond  admirers  of  sport.  This  accounts  in 
a  large  measure  for  the  Irishman's  preference  for  the  horse  over  any 
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other  animal.  It  is  also  responsible  for  the  existence  and  develop- 
ment of  a  racing  horse.  Perhaps  under  more  favorable  natural 
surface  conditions  of  the  land  they  might  have  devoted  their  atten- 
tion to  the  breeding  and  development  of  a  trotting  horse,  but  for 
a  rather  rough  and  broken  country  the  saddle  horse  was  better 
adapted  and  given  the  preference. 

While  horse  breeding  is  carried  on  in  all  parts  of  the  country,  cer- 
tain districts,  on  account  of  natural  advantages  or  the  inclinations 
of  the  people,  are  more  largely  devoted  to  this  branch  of  work.  There 
is  also  more  or  less  diversity  of  type  in  the  animals  produced.  Those 
who  are  in  a  position  best  to  know  the  prevailing  conditions  and 
those  which  formerly  existed  claim  that  it  was  largely  during  the 
last  quarter  of  the  nineteenth  centruy  that  this  diversity  of  blood, 
which  has  resulted  in  a  mixture  of  types,  was  introduced  into  the 
country ;  that  previous  to  that  time  the  horse-breeding  industry  was 
more  largely  confined  to  the  prodiJction  of  one  or  two  types,  which 
answered  admirably  the  needs  of  the  home  people  and  commanded 
the  attention  of  foreign  buyers. 

Eminent  authorities  on  Irish  horse  breeding  claim  that  for  cen- 
turies there  existed  two  types  of  horses  which  possessed  wonderful 
meHt  and  were  noted  throughout  Ireland,  Great  Britain,  and  conti- 
nental Europe  for  their  endurance  and  usefulness,  namely,  the  "  Irish 
horse "  and  the  "  Hunter  horse,"  the  latter  being  the  progeny  of 
the  Irish  mare  and  the  Thoroughbred  sire.  One  authority  describes 
the  "  Old  Irish  mare  "  as  "  small,  clean-legged,  and  very  hardy." 
In  discussing  this  class  of  horses,  he  says : 

This  breed  originated  in  the  numerous  Spanish  stallions  brought  to  Ireland 
in  the  fifteenth  century.  There  was  a  regular  trade  between  the  south  and 
west  of  Ireland  and  Spain  for  many  centuries;  Ireland  exporting  wool,  hides, 
and  butter,  and  receiving  in  return  wine,  cloth,  horses,  and  specie.  This  class 
of  Spanish  horses  introduced  was  the  Andalusian  Barb.  To  this  element  may 
bo  attributed  the  extraordinary  endurance  of  the  Irish  hunter  of  the  present 
time.  The  outward  and  apparent  influence  of  Spanish  blood  can  at  present  be 
recognized  only  in  the  Connemara  pony.« 

This  quotation  was  taken  from  the  report  of  a  special  commission 
appointed  by  the  Government,  in  1896,  to  inquire  into  the  horse- 
breeding  industry  of  Ireland.  Mention  is  made  of  this  "  Old  Irish 
horse  "  because  it  is  claimed  to  be  the  foundation  stock,  on  the  dam's 
side,  from  which  the  famous  Irish  hunter  horse  originated.  Some 
farmers,  even  at  the  present  time,  advance  claims  of  having  mares 
descended  from  this  famous  stock.  It  is  more  than  probable  that  the 
majority  of  these  modem  Irish  mares  are  the  result  of  the  mating 
of  a  hardy  dam  with  some  high-grade  sire,  being  the  result  of  acci- 
dental rather  than  careful  breeding. 

o  For  description  of  the  Connemara  pony,  see  page  201-<-^  t 
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In  considering  the  present  status  of  the  Irish  horse  industry  the 
country  may  be  divided  into  five  districts,  namely,  the  northern, 
western  (including  the  "  congested  districts  "),  southern,  eastern,  and 
central  districts.  The  northern  district  is  devoted  largely  to  the 
breeding  of  draft  horses,  harness  horses,  and  the  fattening  of  horses 
purchased  in  all  parts  of  the  country  for  the  market.  In  the  western 
part,  in  the  "  congested  districts,"  the  attention  of  the  people  has  been 
largely  confined,  on  account  of  the  barrenness  of  the  country,  to  the 
breeding  of  ponies,  but  in  recent  years  considerable  Hackney  blood 
has  been  introduced  for  crossing. 

The  southern,  eastern,  and  central  portions  of  the  country  are  the 
principal  breeding  ground  of  the  hunter  and  racing  horse.  In  all  of 
these  districts  there  is  more  or  less  of  a  tendency  to  breed  other  than 
the  types  mentioned,  but  it  is  of  a  very  secondary  nature.  It  is  impos- 
sible to  secure  any  reliable  statistics  relating  to  the  numbers  of  each 
type  of  horse  in  the  country.  Instead  of  classifying  them  by  breeds 
.  or  types,  a  procedure  which  would  be  well-nigh  impossible,  they  are 
classified  according  to  age,  so  far  as  the  mature  or  immature  animals 
are  concerned.  But  in  the  agricultural  statistics  of  Ireland  is  to  be 
found,  for  the  year  1903,  a  carefully  revised  list  of  the  stallions 
owned  and  used  for  breeding  purposes.  This  gives  a  useful  and 
instructive  division  of  these  sires,  so  far  as  the  breed  and  district  loca- 
tion of  each  are  concerned.  According  to  these  statistics  there  were, 
in  the  year  1903,  in  all,  2,460  stallions  used  for  breeding  purposes.  Of 
this  number  662  were  Thoroughbreds,  561  half-breeds,"  491  ajgricul- 
tural  sires,*  371  Clydesdales,  116  Haclmeys,  113  Shires,  and  14(f  of  all 
other  breeds.  A  study  of  these  figures  will  show  that  practically  50 
per  cent  of  all  the  sires  used  belong  to  the  first  two  classes,  which 
are  used  for  the  purpose  of  producing  race  and  hunter  horses.  About 
one-fifth,  or  20  per  cent,  of  the  entire  number  belong  to  the  so-called 
"  agricultural "  class  of  horse.  These  horses  are  very  popular  with 
the  farmers,  as  they  possess  sufficient  weight  to  till  the  soil,  and  the 
mares,  when  crossed  with  good  Thoroughbred  sires,  oftentimes  in  the 
first,  second,  and  third  crosses,  produce  high-class  hunters.  In  fact, 
if  it  were  not  for  this  class  of  horses,  the  Irish  farmers  would  long 
ago  have  been  obliged  either  to  give  up  hunter-horse  production  or 
to  follow  the  work  with  more  system. 

Of  the  draft  breeds  the  Clydesdale  is  the  most  popular.  During 
the  last  two  decades  a  considerable  number  of  Hackney  stallions  have 

a  By  the  term  "  half-breds/*  Is  meant  all  so-called  "  Thoroughbreds  "  not  en- 
tered in  Weatherby's  Studbook,  hunter  sires,  and  animals  possessing  one  or  more 
Thoroughbred  crosses,  but  not  eligible  for  registration. 

»  By  the  term  "  agricultural  sires  "  is  meant  those  horses  of  mixed  breeding 
which  possess  sufficient  size  to  warrant  their  use  in  the  production  of  the  so- 
called  •*  general  purpose  "  farm  horse. 
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been  imported  from  England.  This  has  been  done  for  the  purpose 
of  breeding  a  high-class  harness  horse  in  certain  parts  of  the  country. 
The  scheme,  while  fostered  by  the  Government,  has  met  and  is  still 
having  to  contend  with  vigorous  opposition  from  those  interested  in 
the  production  of  hunter  and  saddle  horses.  They  claim  that  there 
is  no  need  of  introducing  any  foreign  blood  for  the  purpose  of  pro- 
ducing a  harness  horse,  as  from  the  use  of  Thoroughbred  and  hunter 
sires  there  will  always  be  a  large  number  of  animals  well  suited  to 
harness  purposes;  that  the  Hackney  blood  will  be  distributed  over 
the  various  districts  and  in  time  will  seriously  injure  the  hunter-horse 
breeding  industry,  as  in  their  opinion  the  Hackney,  while  nice  to  look 
at,  does  not  possess  sufficient  endurance,  a  feature  for  which  the  Irish 
horse  is  noted.  This  is  a  bitter  question  among  horsemen  at  present, 
but  that  harness  horses  of  high  quality  can  oftentimes  be  produced 
from  Thoroughbred  and  hunter  sires  the  writer  is  convinced.  While 
in  Ireland  he  inspected  many  harness  horses  bred  in  this  way.  Per- 
haps these  horses  do  not,  as  a  rule,  possess  as  high  action  as  animals 
sired  by  coach  horses,  but  there  is  one  thing  very  evident,  and  that  is 
that  they  have  a  long,  true  stride,  which  renders  it  no  task  for  them 
to  cover  distances  in  a  manner  which  is  seldom  found  in  the  high- 
acting  horse. 

The  main  object  in  Irish  horse  breeding,  to  all  appearances,  is  to 
produce  the  type  or  types  of  horses  which  will  attract  the  foreign 
buyer.  While  the  home  trade  is  important,  it  is  of  a  very  secondary 
nature  when  compared  with  the  export  demands.  This  latter  trade 
has  been  growing  steadily  for  more  than  a  century,  till  at  the  present 
time  it  means  an  income  of  many  millions  of  dollars  annually  to  the 
country.  The  principal  business  is  in  hunter  and  saddle  horses.  In 
addition  to  this  trade,  there  is  also  a  demand  for  draft,  harness,  and 
remount  horses.  This  latter  class  and  a  considerable  number  of  the 
harness  type  are  animals  from  Thoroughbred  or  hunter  sires,  which, 
on  accoimt  of  some  deficiency,  are  not  suitable  as  hunter  horses. 

THE   HUNTER   HORSE. 

Before  discussing  the  various  methods  practiced  by  Irish  farmers 
in  producing  hunter  horses,  it  is  deemed  advisable  to  describe,  as 
nearly  as  possible,  what  constitutes  a  high-class  hunter  horse. 

This  type  of  horse  derived  its  name  from  the  purpose  for  which 
it  was  formerly  almost  solely  used,  namely,  hunting.  For  centuries 
in  Great  Britain  and  Ireland  it  has  been  the  prevailing  custom  among 
the  nobility  and  the  more  wealthy  classes  of  the  people  to  organize 
"  hunts  "  at  certain  seasons  of  the  year.  These  hunts  vary  somewhat  in 
their  nature,  but  generally  have  for  their  object  the  capture  of  a  fox 
or  stag.    Sometimes,  however,  "  drag  himting  "  is  resorted  to,  but  as 
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this  feature  has  no  other  prize  than  the  pleasure  of  a  ride  across  a 
path  of  country,  laid  out  for  the  purpose,  it  is  seldom  indulged  in, 
except  when  other  hunts  are  impossible.  A  noted  authority  in  dis- 
cussing this  latter  method  of  hunting  in  Baily's  Himting  Directory 
for  1899-1900  says: 

Drag  hunting  is,  of  course,  only  excusable  In  a  country  where  there  is  no  ani- 
mal suitable  to  hunt,  or  where  the  country  is  so  cut  up  by  wire,  market  gardens, 
railroads,  canals,  and  other  obstacles  that  any  but  a  selected  line  is  out  of  the 
question.  To  those  who  live  in  such  a  country,  the  drag  affords  a  legitimate 
excuse  for  a  gallop  over  fences.  Those  who  hunt  to  ride  rather  than  ride  to 
hunt  find  that  it  has  many  very  great  advantages. 

The  above  quotation  sums  up  the  whole  question  of  hunting  as 
practiced  in  the  countries  mentioned.  The  main  object  of  the  hunt 
is  to  secure  as  much  riding  as  possible,  anywhere  and  everywhere 
over  the  country,  and  the  most  successful  hunts  are  those  which 
require  the  greatest  amount  of  riding  and  time  before  the  victim 
of  the  hunt  is  captured.  These  hunts  are  most  highly  appreciated 
when  the  fox  or  stag  selects  the  route  having  the  greatest  number 
of  difficult  fences,  hedges,  ditches,  mounds,  and  other  obstacles. 
This  being  true,  we  can  appreciate,  in  a  measure  at  least,  the 
importance  of  the  rider's,  especially  should  he  weigh  210  pounds, 
having  a  horse  capable  of  enduring  feats  and  trials  unknown  in 
any  other  kind  of  work  to  which  horses  are  subjected.  While  there 
is  always  much  pleasure  to  be  derived  from  a  ride  across  such  paths, 
yet  the  true  sportsman  is  not  contented  to  be  bringing  up  the  rear  of 
such  a  procession.  The  desire  of  all  those  who  participate  in  such 
sport  is  to  have  horses  which  will  carry  them  always  to  the  very 
front.  Thus  the  demand  for  a  riding  horse  of  such  conformation  and 
breeding  as  to  render  him  able  to  carry  a  heavy-weight  rider  at  a 
very  high  rate  of  speed  over  all  kinds  of  soil,  fences,  ditches,  and 
such  other  obstacles  as  might  present  themselves  in  the  course  has 
resulted  in  the  production  of  the  type  of  horse  commonly  designated 
as  the  "  heavy-weight,"  or  "  weight-carrying,"  hunter. 

That  such  a  type  of  horse  is  hard  to  produce  with  any  degree  of 
certainty  is  not  at  all  difficult  to  understand.  He  is  a  combination 
animal.  Speed  alone  does  not  make  a  hunter  horse;  neither  does 
the  ability  to  carry  heavy  weights  qualify  a  horse  for  this  class.  He 
must  be  able  to  carry  a  heavy  weight  at  a  high  rate  of  speed  for  a 
long  time  over  any  kind  of  ground  or  obstacle.  A  horse  lacking  in 
any  one  of  these  requisites  can  not  be  considered  a  first-class  heavy- 
weight hunter.  Breeders  who  have  failed  to  keep  all  the  above- 
mentioned  points  in  mind  have  never  met  with  any  degree  of  success 
in  producing  this  class  of  horses.  Some  people  fail  to  appreciate  the 
fact  that  there  is  any  difference  whatever  between  a  high-class  saddle 
horse  and  a  hunter  horse.    They  claim  that  the  saddle  horse,  provid- 
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ing  he  is  a  good  jumper,  is  suitable  for  hunting  purposes.  This  is  an 
erroneous  idea.  While  a  good  hunter  may  also  be  a  good  saddle,  or 
riding,  horse — in  fact,  if  well  broken,  he  is  always  such — ^the  opposite 
is  seldom  true.  This  is  due  to  the  fact  that  but  very  few  saddle,  or 
riding,  horses  possess  bone  and  constitution  sufficient  to  endure  the 
hardships  to  which  the  hunter  is  subjected.  Thus  in  the  ordinary 
methods  of  breeding,  as  practiced,  it  is  the  exception  to  find  a  horse 
with  sufficient  substance  to  make  a  good  hunter.  The  opposite  is 
usually  true  in  the  production  of  hunter  horses,  as  the  majority  of 
those  produced  are  much  better  suited  to  fill  the  demands  of  the 
saddle  or  riding  horse  than  those  of  the  hunter  type. 

While  horses  have  been  bred  more  or  less  in  many  countries  to 
meet  this  demand,  Ireland  has  been  more  successful  in  this  direction 
than  any  other  country.  The  Irish  hunter  horse  has  the  reputation 
of  being  able  to  withstand  the  severity  of  the  work  better  than  those 
bred  in  any  other  land.  Thus  a  description  of  the  Irish  hunter 
horse,  as  seen  on  his  native  soil,  should  be  an  aid  to  those  interested 
in  the  production  of  the  hunter  horse.  For  centuries  these  animals 
have  been  bred  in  Ireland ;  hence  the  more  intelligent  class  of  farmers 
and  breeders  are  well  versed  as  to  what  constitutes  the  highest  type 
of  weight-carrying  hunter.  In  obtaining  a  detailed  description  of 
the  hunter  horse,  in  addition  to  a  close  study  of  a  large  number  of  the 
best  specimens,  the  writer  consulted  freely  with  the  best  breeders  and 
judges,  so  that  a  careful  and  accurate  idea  of  the  essential  points 
might  be  obtained. 

At  all  the  leading  horse  shows  there  are  at  least  three  distinct  types 
of  hunters  recognized,  namely,  "heavy,"  "medium,"  and  "light- 
weight" animals.  These  terms  of  weight  have  reference  to  the 
weight  of  the  rider  which  the  animal  in  question  is  capable  of  carr}^- 
ing,  not  to  the  nimiber  of  pounds  which  the  animal  itself  will  weigh. 
The  latter  point  is  no  criterion  of  the  strength  of  an  animal,  as  that  is 
determined  by  certain  points  in  the  conformation.  The  term  "  heavy- 
weight hunter  "  is  usually  applied  to  an  animal  whose  conformation 
is  such  as  to  render  it  able  to  carry  a  rider  of  at  least  210  pounds' 
weight  over  all  kinds  of  ground  and  obstacles  at  a  good  fast  gallop 
for  several  hours ;  "  mediimi- weight  hunters  "  are  required  to  carry 
from  182  up  to  210  pounds'  weight;  while  "light-weight  hunters" 
must  be  able  to  carry  at  least  168  pounds  over  the  courses.**  While 
the  differences  in  the  weights  may  not  appear  to  be  very  great, 
nevertheless  they  are.    When  an  animal  is  forced  to  do  its  utmost 

«  The  classes  for  American  hunters  are  considerably  lighter.  At  the  national 
horse  show  at  Madison  Square  Garden,  New  York,  heavy-weight  hunters  are 
those  up  to  carrying  190  pounds ;  medium  weights,  those  up  to  carrying  165  to 
190  pounds,  and  light  weights,  those  up  to  carrying  165  pounds. 
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for  a  considerable  period  of  time,  every  additional  pound  makes  a 
marked  difference.  The  medimn-weight  hunter  might,  under  the 
most  favorable  conditions,  carry  a  heavier  weight,  but  should  it  be 
forced  to  meet  unfavorable  conditions,  the  life  of  both  the  horse  and 
the  rider  would  be  endangered.  For  this  reason,  hunting  men  always 
prefer  a  horse  capable  of  doing  more  than  will  be  expected  of  him  in 
the  majority  of  chases.  As  a  result,  the  demand  for  heavy-weight 
hunters  always  exceeds  the  supply,  and  it  is  the  last  10  or  20  pounds 
which  a  horse  is  capable  of  carrying  which  enhances  his  value  mate- 
rially on  the  market.  In  discussing  the  advantage  of  weight  in  sell- 
ing the  draft  horse,  it  has  often  been  asserted  that  each  additional 
pound  of  flesh  which  a  horse  carries,  after  the  1,600-pound  mark  is 
reached,  is  worth  25  cents  up  to  1,800  pounds,  and  each  additional 
pound  thereafter  is  worth  50  cents,  providing  that  the  other  essential 
points  of  the  horse  are  present.  If  we  were  to  make  a  somewhat 
similar  assertion  concerning  the  influence  which  increased  ability  to 
carry  weight  had  on  the  market  value  of  a  hunter  horse,  it  would  be 
approximately  as  follows :  Taking  168  pounds  as  our  limit,  each  addi- 
tional 14  pounds  up  to  196  would  readily  command  $100,  while  every 
additional  14  pounds  after  the  196-pound  mark  is  reached  would 
easily  enhance  the  value  of  the  horse  by  at  least  $200 ;  providing,  of 
course,  that  all  the  other  essential  points  which  go  to  constitute  a 
high-class  hunter  were  also  present. 

Thus  we  can  readily  appreciate  the  importance  of  aiming  to  pro- 
duce the  very  highest  type  of  hunter  horse.  In  submitting  the  fol- 
lowing points  to  be  observed  in  the  production  of  a  high-class  heavy- 
weight hunter  horse,  the  writer  includes  a  full  description  of  all  the 
parts  of  a  horse,  many  of  which  are  not  unlike  those  present  in  a  high- 
class  horse  of  any  other  type : 

Head.—  xbe  ears  should  be  fine,  not  too  long,  approaching  each  other  at  the 
tips  when  i\  own  forward,  and  not  too  wide  set  at  the  base.  Ears  which  are 
wide  apart  at  the  base  are  never  carried  well  and  disfigure  the  head  v6ry  much. 
The  forehead  sliould  be  flat  and  wide  between  the  eyes,  indicating  intelligen<.*e 
and  a  good  disppsition — two  very  great  requisites  in  the  hunter  horse. 

The  eyes  should  be  wide  apart,  prominent  and  bold  in  expression,  indicating 
vigor  and  stamina.  The  nasal  bones  sliould  be  straight  in  front,  slightly  dished 
on  the  sides,  giving  a  clean-cut  appearance. 

An  important  point  to  be  observed  is  the  nostrils,  which  should  be  firm,  large, 
and  flexible,  so  as  to  insure  plenty  of  lung  capacity.  The  lips  should  be  held  up 
flrmly ;  mouth  of  medium  size ;  muzzle  neat,  and  branches  of  the  lower  jaw  well 
spread  apart  at  their  angles  so  as  to  allow  suflicient  freedom  for  the  windpipe. 

Neck. — Clean-cut,  medium  length,  very  muscular,  head  well  attached  in  a 
graceful  angular  manner;  the  jugular  gutter  must  be  well  developed  and  the 
neck  must  blend  smoothly  into  the  shoulders  and  back. 

Withers.— This  part  should  be  well  developed,  of  medium  height,  and  blend 
nicely  with  the  shoulders  and  back. 
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Shoulders. — Long  and  sloping,  so  as  to  allow  free  and  easy  action.  The  sides 
of  the  blades  must  be  well  covered  with  muscle. 

Chest  or  girth. — This  Is  one  of  the  most  vital  points  to  be  considered  in  this 
class  of  horses.  It  is  here  that  he  gets  bis  staying  power,  which  is  so  essential 
in  a  long  trial.  Depth  of  chest  accompanied  by  fair  width  can  not  be  too 
strongly  emphasized.  Many  a  horse  that  would  otherwise  be  classed  as  a  good 
hunter  is  rejected  on  account  ^f  a  slight  slackness  in  his  chest,  due  to  lack  of 
depth  and  width.  Good  authorities  claim  that  the  girth  measure  of  a  horse  in 
hunting  condition  should  be  better  than  6  feet 

Arms. — ^The  arms  should  be  thrown  well  forward,  so  as  to  give  sloping  shoul- 
ders which  blend  snugly  with  the  back. 

Forelegs, — We  have  now  come  to  one  of  the  most  vital  points  In  the  make-up 
of  the  hunter  horse.  The  forelegs  are  usually  the  first  part  of  the  mechanism 
to  show  weakness  as  the  result  of  continued  hard  work.  That  portion  between 
the  elbow  and  the  knee,  called  the  forearm,  should  be  fairly  long,  well  devel- 
oped, and  very  strong;  well  covered  with  hard,  well-developed  muscles,  with 
grooves  of  demarcation  between,  so  that  each  individual  muscle  stands  out 
prominently.  The  knees  should  be  clean  cut,  large  from  side  to  side  and  from 
the  front  portion  backward,  and  strong  in  all  directions ;  the  bone  forming  the 
back  part  should  be  somewhat  prominent.  The  cannon  should  be  short,  broad 
in  front,  fiat  viewed  from  the  side,  and  clean  in  all  its  parts;  the  tendons 
should  stand  out  plainly  and  be  of  a  hard,  cordlike  appearance.  The  lines  of 
demarcation  between  the  tendon  and  ligament  and  bone  should  be  well  defined. 
These  parts  must  be  well  supported  below  the  knee,  having  from  8i  to  9  inches 
of  bone,  so  as  to  avoid  the  slightest  tendency  toward  weakness.  The  fetlock 
must>  be  strong  and  well  supported  in  all  directions.  The  conformation  of  the 
pasterns  is  another  important  point ;  they  must  be  of  medium  length  and  fairly 
sloping,  so  as  to  prevent  any  inclination  toward  a  stubby,  stilted  gait,  which  is 
so  hard  on  both  the  horse  and  the  rider;  but  strength  of  pastern  is  Indis- 
pensable and  must  not  be  sacrificed  to  slope.  The  feet  of  a  good  hunter  are 
rather  smaller  In  proportion  than  In  some  other  types  of  horses,  but  they 
should  be  round,  strong,  and  fairly  deep  in  the  wall.  The  sole  should  be  con- 
cave, frog  well  developed;  heels  full,  wide,  and  not  too  deep;  toes! in  a  straight 
line,  turning  neither  in  nor  out  while  standing,  as  the  feet  should  move  in  a 
straight  line. 

Body, — Viewing  the  hunter  horse  from  the  side  one  will  at  once  be  impressed 
with  hia  depth  of  rib,  shortness  of  topline,  and  length  of  underline.  Th^  back 
should  be  short,  strong,  and  straight.  Any  inclination  toward  hollowness,  or 
swaying  of  the  back,  is  a  most  serious  objection.  The  loin  should  be  broad  and 
well  padded  with  firm  muscles.  The  flank  must  be  well  let  down,  as  nearly  as 
possible  in  a  line  with  the  lower  part  of  the  body.  A  light  flank  is  considered 
as  Indicative  of  poor  staying  powers. 

Hind  quarters. — The  croup  should  be  well  muscled  and  carried  out  straight  to 
the  tall,  which  should  be  full-haired.  An  examination  of  a  number  of  the  best 
hunters  at  the  recent  horse  show  of  the  Royal  Dublin  Society  revealed  a  slight 
inclination  toward  drooping  from  the  hip  points  to  the  tail  head,  but  it  is  very 
probable  that  these  champion  animals  would  have  been  deemed  more  nearly 
perfect  had  their  croups  been  more  nearly  straight  Instead  of  having  the  slight 
tendency  to  droop.  The  thighs,  quarters,  and  lower  thighs,  or  gasklns,  should 
be  heavily  muscled.  Size  and  strength  of  the  hocks  are  all-Important,  seeing 
that  they  are  fulcrums  upon  which  the  whole  power  of  the  hind  legs,  and  often 
the  entire  weight  of  horse  and  rider,  depend.  Too  much  stress  can  not  be  laid 
on  the  size  and  true  formation  of  these  important  joints,  for  no  matter  how 
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well  a  horse  may  be  formed  otherwise,  a  pair  of  weak  hocks  will  spoil  the  whole 
structure  and  have  a  tendency  to  lead  to  the  development  of  disease.  The  hocks 
should  be  deep  and  strong  in  all  directions,  having  all  points  well  developed, 
but  not  rough.  They  must  be  free  from  malformations  or  puffiness;  the  Joint 
should  be  well  developed,  straight  on  its  back  surface,  and  the  whole  joint  clean, 
hard,  and  of  an  angular  appearance.  The  cannons  should  be  short  and  wider 
and  flatter  than  in  front ;  tendons  well  marked  and  the  individual  ones  standing 
out  conspicuously.  There  must  not  be  any  inclination  toward  a  pinched  appear- 
ance below  the  hock  joint  in  front,  and  the  cannon  should  gradually  taper  in 
width  from  before  backward  and  from  the  hock  to  the  fetlock  joint  The  fet- 
lock joint  should  be  large,  clean-cut,  and  strong;  while  the  pasterns  should  be 
of  medium  length,  sloping,  and  strong. 

The  hind  feet  are  smaller  and  not  so  round  as  the  front  feet,  but  the  sole 
should  be  more  concave;  frog  well  developed;  heel  good  width  and  not  too 
deep.  While  dark  color  Is  preferable  In  the  case  either  of  fore  or  hind  feet, 
white  feet  of  good  quality  are  not  considered  as  being  a  very  serious  objection 
in  an  otherwise  good  horse. 

Temperament, — Temperament  is  an  Important  point  in  this  particular  class 
of  horses.  Viciousness  or  extreme  nervousness  can  not  be  tolerated,  as  they  not 
only  endanger  the  life  of  the  rider,  but  also  that  of  other  horses  and  riders  In 
a  hunt  A  mild  but  energetic  temperament  is  desired,  and  any  deviation  from 
such  is  objectionable.  The  skin  and  hair  are  points  which  add  materially  to 
the  value  of  animals  possessing  good  conformation.  A  soft,  mellow,  and  loose 
skin  is  desirable ;  while  the  hair  should  be  flne,  silky,  and  straight ;  this  applies 
also  to  the  mane  and  tail  when  compared  with  other  breeds. 

Action, — The  action  should  be  prompt  free,  and  elastic;  not  too  high  knee 
and  hock  action,  but  going  rather  close  to  the  ground,  especially  In  the  canter 
and  gallop.  Paddling,  or  rolling,  of  the  front  feet  is  a  most  serious  objection, 
being  not  only  ungainly  to  the  eye,  but  very  wasteful  of  energy.  The  hocks 
must  be  carried  well  together  when  moving,  but  not  close  enough  below  to 
cause  Interfering. 

Color, — While  this  is  largely  a  matter  of  preference,  yet  certain  colors  are 
very  objectionable.  This  is  especially  true  of  all  light  colors,  with  the  excep- 
tion of  grays.  Light  colors  are  called  "  soft  colors,"  indicating  that  the  animal 
possessing  such  lacks  endurance.  The  most  popular  colors  are  dark  brown, 
dark  bays,  and  dark  chestnuts.  A  gray  horse  possessing  the  requisites  of  con- 
fomjation,  while  not  so  desirable  as  one  of  the  colors  mentioned.  Is  very  much 
preferred  to  light  bays,  light  brown,  or  other  light  colors.  The  color  of  the  legs 
is  very  important  Bay,  red,  or  mealy  colored  legs  are  very  sharply  discrimi- 
nated against,  and  although  white  legs  are  not  objectionable,  especially  in  chest- 
nuts, whole  colors  are  always  given  the  preference. 

Weight. — A  peculiar  and  interesting  feature  of  the  work  of  all  judges  of 
hunters  is  that  the  weight  of  the  animal  is  never  considered;  that  is,  in  the 
discrimination  between  the  different  classes  of  Hunter  horses,  the  question  of 
weight  of  an  animal,  a  point  so  often  considered  in  American  horse  judging, 
has  no  influence.  The  suitability  or  qualifications  of  an  animal  for  some  par- 
ticular class  are  based  on  other  points,  such  as  the  heart  girth,  strength  of 
back,  strength  of  hocks  and  knees,  and  the  size  of  forearm,  gaskln,  cannons, 
and  the  amount  of  muscle  present  These  points,  in  the  opinion  of  hunter 
judges,  are  much  more  reliable  than  pounds  of  avoirdupois,  which  are  so  varia- 
ble, depending  in  a  large  measure  on  the  amount  of  fat,  not  muscle,  which  a 
horse  carries.  Such  measurements  as  8i  or  9  inches  of  bone  in  the  fore  can- 
nons and  a  heart  girth  exceeding  6  feet  are  points  worth  keeping  in  mind  when 
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examining  this  class  of  horses.     It  is  so  easy  to  make  a  difference  of  100  or  200 
pounds  in  the  weight  of  an  animal  by  excessive  feeding. 

Height, — ^The  height  of  the  hunter  horse  is  variable.  It  must  be  in  pro- 
portion to  his  width  and  especially  his  depth  of  body.  From  the  side  view 
a  good  hunter  should  not  appear  in  the  least  "  leggy."  The  majority  of  the 
best  weight-carrying  hunters  range  from  15  to  15.3  hands  high.  It  takes  a 
massively-built  horse  to  raise  the  standard  to  the  height  of  16  hands  and  be 
justly  termed  a  well-proportioned  animal.  In  fact,  some  of  the  most  desir- 
able hunters  are  under  15  hands  in  height;  still,  the  preference  is  for  the 
horse  so  built  in  all  of  his  parts  that  he  will  look  right  at  15.2  hands  in 
height  Such  an  animal  generally  possesses  a  more  graceful  and  stylish  ap- 
pearance. The  above  description  applies  to  the  heavy-weight  hunter  horse 
only.  With  some  modification,  however,  it  will  apply  fairly  well  to  the 
medium-weight  and  light-weight  hunters  also.  The  two  latter  classes  differ 
only  from  the  former  class,  in  that  they  have  not  sufficient  size  and  endurance 
to  carry  heavy-weight  riders.  The  most  noticeable  points  of  difference  are  to 
be  observed  in  the  depth  of  body  and  heart  girth,  muscling  of  back  and  loin, 
and  strength  of  fore  and  hind  legs.  The  knees  and  hocks  will  not  be  so  large, 
the  cannons  smaller,  and  the  forearms  and  gaskins  smaller  and  not  so  well 
muscled.  It  is  simply  a  difference  in  those  points  which  indicates  ability  to 
^arry  weight  and  endure  severe  work.  The  lighter  weights,  as  a  general  rule, 
possess  more  quality  and  show  better  breeding,  so  far  as  the  blood  of  the 
Thoroughbred  is  concerned.  In  fact,  they  are  usually  smaller  because  they 
are  more  highly  bred,  having  one,  two,  or  three  more  crosses  of  the  Thorough- 
bred sire  in  them.  Aside  from  this  the  same  general  type  holds  good  in  all 
classes. 

Note. — The  photographs  used  in  this  connection  are  all  of  horses  which  won 
in  their  respective  classes  in  1903  and  1904  at  the  Royal  Dublin  Society  Horse 
Show,  which  is  held  annually  in  the  city  of  Dublin,  and  is  noted  the  world  over 
as  being  the  most  important  show  of  hunter  horses  held  In  any  country.  The 
entries  numbered  more  than  1,000  in  both  1903  and  1904,  and,  coming  from  all 
parts  of  the  country,  the  first-prize  winners  and  champions  are  justly  entitled 
to  be  classed  as  the  very  highest  types  of  hunter  horses  to  be  found  in  Ireland. 

METHODS   PRACTICED   IN    PRODUCING    HUNTER   HORSES. 

Notwithstanding  the  fact  that  the  Irish  farmers  have  been  en- 
gaged, more  or  less,  in  the  production  of  hunter  horses  for  centuries, 
up  to  the  present  time  there  has  been  little  or  no  united  effort  on  the 
part  of  these  people  to  adopt  uniformity  in  their  methods  of  breed- 
ing. These  have  been  largely  guesswork  with  the  majority  engaged 
in  the  business.  When  one  method  failed  some  other  was  resorted 
to  for  a  short  time,  and  then  a  return  to  the  old  way  again.  This 
is  largely  due  to  the  fact  that  in  the  earlier  days  of  hunter-horse 
production  the  Ihoroughbred  sire  was  almost  exclusively  used  on 
the  mares  of  the  country.  In  many  instances  excellent  results  fol- 
lowed this  method,  and  thus  many  people  were  led  to  believe  that  it 
was  the  one  way  to  produce  such  a  horse.  For  this  purpose  large 
numbers  of  Thoroughbred  sires  were  imported  into  Ireland.  The 
real  cause  of  the  trouble  which  has  so  often  led  to  disappointment  of 
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breeders  seems  to  be  rooted  in  the  fact  that  the  Thoroughbred  horse 
of  recent  years,  as  a  class,  is  very  different  from  the  Thoroughbred  of 
a  century  ago.  The  breeders  of  this  class  of  horses  during  the  last 
hundred  years  have  devoted  their  attention  almost  solely  to  increased 
speed,  which  was  too  often  obtained  at  the  sacrifice  of  other  essential 
points,  such  as  size  and  substance.  Thus  the  majority  of  Thorough- 
bred sires  of  the  present  day  are  lacking  in  some  of  the  most  essential 
points  which  constitute  a  high-class  hunter  horse.  Most  fortunate 
for  the  hunter-horse  business,  there  is  still  a  small  percentage  of  useful 
Thoroughbred  sires  which,  when  mated  with  the  proper  type  of  mare, 
will  produce  the  very  highest  type  of  hunter  horse.  Then,  too,  there 
is  another  change  that  has  been  going  on  for  almost  a  century.  It  is 
the  gradual  disappearance  of  the  "  Old  Irish  mare,"  which  was  so 
well  suited  to  the  Thoroughbred  sire.  She  has  been  replaced  by  half- 
bred,  three-quarter  bred,  seven-eighth  bred,  and  often  by  mares  with 
more  of  the  Thoroughbred  blood  in  their  veins.  These  mares,  as  a 
result  of  their  breeding,  are  much  finer  in  bone  and  more  deficient  in 
point  of  substance  than  the  mares  formerly  used.  When  this  trouble 
appeared  in  the  stock,  various  methods  were  resorted  to  with  the 
hope  of  improvement.  It  often  happened  that  the  use  of  the  Thor- 
oughbred sire  was  abandoned,  and  a  high-grade,  called  a  "  hunter  " 
sire,  or  perhaps  an  "  agricultural  sire,"  was  used.  With  the  hope  of 
furnishing  some  information  which  might  be  helpful,  many  of  the 
of  furnishing  some  information  which  might  be  helpful,  many  of  the 
various  methods  will  be  discussed.  Some  of  these  have  no  other 
commendable  feature  than  that  they  illustrate  an  example  of  a 
method  not  advisable  to  follow  in  the  production  of  hunter  horses. 

THOROUGHBRED    SIRE   AND   IRISH    MARE. 

The  use  of  the  Thoroughbred  sire  on  the  Irish  mare  was  the  orig- 
inal method  employed  by  Irish  farmers  in  the  beginning  of  hunter- 
horse  production  in  the  country.  From  early  photographs  and  paint- 
ings, as  well  as  from  brief  descriptions  by  early  writers,  we  are  led  to 
believe  that  the  Irish  mare  belonged  to  a  class  of  horses  highly  prized 
for  general  utility.  These  horses  were  used  for  all  kinds  of  work  on 
the  farm  and  on  the  road.  Their  origin  has  been  traced  to  the  Span- 
ish horse.  They  are  described  as  being  medium-sized,  deep-bodied, 
clean-legged  animals,  capable  of  withstanding  an  unusual  amoxmt  of 
hardship.  When  bred  to  a  good  strong  Thoroughbred  sire,  the  off- 
spring, as  a  general  rule,  developed  into  useful  animals,  many  of 
which  made  excellent  heavy-weight  hunters. 

At  the  present  time,  Scattered  throughout  the  various  parts  of  the 
country,  are  to  be  found  many  mares  of  a  similar  type.  They  are  gen- 
erally the  progeny  of  the  so-called  "  agricultural  sire  "  and  dams  with 
a  mixture  of  draft  and  Thoroughbred  blood.    Mares  of  this  class 
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which  have  good  strong  legs,  plenty  of  width  and  depth  of  body,  and 
considerable  quality,  when  crossed  with  a  Thoroughbred  sire  which 
possesses  plenty  of  bone  and  muscle,  good  depth  of  body,  a  strong 
back  and  loin,  and  good  quality,  are  very  highly  prized  for  the  pro- 
duction of  high-class  hunter  horses.  The  greatest  objection  to  this 
class  of  dams  is  that  oftentimes,  especially  if  there  is  much  draft  blood 
in  the  near  ancestry,  the  progeny,  while  possessing  the  desired  con- 
formation, will  lack  endurance.  Such  hunters  are  designated  as  hav- 
ing too  much  "  soft  blood  "  or  "  cold  blood  "  in  their  ancestry  and  do 
not  wear  well.  Providing  such  dams  have  sufficient  "  warm  blood  " 
to  insure  good  staying  powers,  they  constitute  the  most  highly  favored 
foundation  stock  for  the  production  of  high-class,  heavy-weight 
hunters  from  Thoroughbred  sires. 

THOBOUGHBRED    SIBE    AND    DBAFT    MABE. 

With  the  hope  of  producing  a  good  hunter  horse,  many  farmers 
have  resorted  to  the  use  of  the  Thoroughbred  sire  and  a  grade  draft 
mare.  The  mare  may  be  a  half-bred  or  three-quarter  bred  Clydesdale, 
Shire,  or  Suffolk.  The  results  of  this  method  have  been,  as  a  rule, 
very  unsatisfactory.  In  the  majority  of  instances  the  progeny, 
instead  of  being  a  happy  medium  between  the  sire  and  the  dam  in 
point  of  conformation,  have  had  head  and  limbs  resembling  one  par- 
ent and  a  body  like  the  other.  Such  a  cross  was  too  violent  to  insure 
uniform  results.  Furthermore,  the  progeny  produced  in  this  man- 
ner, when  they  possessed  the  desired  conformation,  were  seriously 
lacking,  as  a  rule,  from  the  standpoint  of  endurance.  While  the  sire 
has  been  bred  for  generations  from  racing  stock,  the  dam,  on  the  con- 
trary, has  been  bred  from  a  class  of  horses  intended  to  convey  heavy 
loads  at  a  pace  seldom  faster  than  a  walk.  The  people  generally 
who  have  practiced  such  methods  of  breeding  had  previously  met 
disappointment  from  the  use  of  an  undersized  Thoroughbred  sire 
on  half-bred  or  three-quarter  bred  mares.  The  result  of  the  latter 
method  was  so  deficient  in  point  of  size  that  they  were  oftentimes  led 
to  believe,  for  a  while  at  least,  that  size  was  the  chief  requisite  of  a 
good  hunter. 

THOBOUOHBBED   SIBE  AND  CONNEMABA  PONT  DAM. 

In  certain  localities  in  the  western  part  of  Ireland,  where  the  soil 
is  poor  and  vegetation  sparse,  the  people  use  ponies  to  do  what  little 
farm  work  is  required.  Different  districts  have  different  types,  each  of 
which  is  known  by  the  name  of  the  county  or  district  in  which  it  is 
most  largely  used.  The  most  popular  class  of  these  ponies  is  called 
the  "  Connemara,"  which  is  found  in  the  district  of  that  name  and  to 
some  extent  in  Mayo.  These  ponies  might  quite  properly  be  classed 
as  small  horses,  as  they  are  about  14  hands  high  on  an  average,  and 
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seldom  more  than  14.2.  They  have  wide,  deep  bodies,  excellent  feet 
and  legs,  and  show  every  indication  of  possessing  unusual  strength 
and  hardiness.  They  are  descended  from  Arab,  or  Barb,  blood  and 
are  very  fleet-footed.  Another  commendable  feature  is  that,  as  a 
class,  they  are  remarkably  free  from  unsoundness.  With  the  hope  of 
producing  a  more  remunerative  selling  animal.  Thoroughbred  sires 
have  often  been  used  on  the  Connemara  pony  mares.  When  good 
strong  sires  were  used  the  progeny  proved  useful  animals,  and  in  this 
manner  some  of  the  most  hardy  heavy-weight  hunters  have  been 
produced.  It  was  very  difficult  with  this  system  of  breeding  to 
secure  sufficient  size;  many  of  the  offspring  were  small  enough  for 
polo  ponies. 

Hunting  men  claim  that  horses  bred  in  this  manner  were  very 
hardy.  However,  this  method  can  not  be  recommended  as  reliable  in 
the  production  of  hunters,  but  it  may  be  fairly  successful  to  produce 
polo  ponies. 

THOBOUOHBBED  SIBE  AND   HALT-BRED   MAKE. 

With  the  continuous  use  of  Thoroughbred  sires,  the  half-bred  mare 
sooner  or  later  will  have  to  be  used  as  a  dam.  While  good  strong 
half-bred  mares  have  been  largely  used  and  many  of  the  best  heavy- 
weight hunters  are  produced  in  this  way,  much  trouble  has  been 
encountered  by  the  farmers  in  producing  desirable  stock.  A  great 
many  of  the  half-bred  mares  are  far  from  being  suitable  for  this 
work.  The  most  prevalent  fault  is  their  lack  of  size  and  substance. 
Many  of  these  animals  possessed  fairly  good  bodies,  but  were  very  defi- 
cient when  it  came  to  the  bone  and  muscle  of  their  limbs.  A  deficient 
heart  girth  was  also  a  common  weakness.  Those  having  sufficient  size 
were  too  often  coarse-boned,  cold-blooded  animals,  and  thus  undesir- 
able. The  really  useful  half-bred  mare  was  usually  the  result  of  a 
good  strong  Thoroughbred  sire  and  the  Irish  agricultural  type  of  mare. 
AVTien  bred  in  this  manner  the  progeny  usually  possessed  good  size, 
fair  quality,  and  considerable  endurance.  Such  a  type  of  mare  when 
bred  to  a  good,  large  Thoroughbred  sire  generally  produced  useful 
stock.  The  offspring  as  a  rule  possessed  the  desirable  points  of  con- 
formation which  are  demanded  in  the  hunter,  but  hardly  enough 
quality  to  meet  the  demands  of  the  critical  trade.  The  Irish  farmers 
have  too  often  used  undersized  Thoroughbred  sires  on  this  class  of 
mares,  the  result  being  an  undersized,  plain-looking  animal.  When 
the  small  half-bred  mare  was  bred  to  an  undersized  Thoroughbred 
sire,  the  majority  of  the  progeny  were  just  "  weeds."  It  is  by  this 
general  system  of  breeding  that  a  large  number  of  the  cab  horses 
are  produced.  They  are  the  misfits,  which  too  often  are  in  the  large 
majority  and  are  not  suitable  for  hunter  purposes,  and  thus  are  sold 
at  comparatively  low  prices  to  the  hack  and  cab  drivers. 
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THOBOnOHBBED  SIRE  AND  THBEE-QUABTEB  BRED  MABE. 

Where  good  judgment  has  been  observed  in  selecting  useful  half- 
bred  mares  and  mating  them  with  the  very  best  type  of  Thorough- 
bred sires  the  female  progeny  have  furnished  one  of  the  most  valu- 
able types  of  dams  for  the  production  of  high-class  hunters.  When 
mated  with  the  proper  type  of  Thoroughbred  sire — one  that  has  ample 
heart  girth  and  plenty  of  bone  and  muscle — ^the  very  highest  type  of 
hunter  has  been  produced.  It  was  in  this  manner  that  Moyglass, 
Gold  Dust,  and  Lord  Prosperous  were  produced.  While  many  of 
the  very  best  hunters  have  been  produced  in  this  manner,  yet  fully 
one-half  of  the  farmers  who  have  pursued  this  method  have  met 
with  disappointment.  These  failures  can  be  attributed  to  two  com- 
mon causes  at  least,  namely,  undersized  dams  and  second-rate  or 
third-rate  sires.  The  results  of  such  mating  are  noticeable  on  every 
hand  in  all  parts  of  the  country.  Th^  demonstrate,  in  an  unmistak- 
able manner,  that  there  is  a  limit  to  which  this  grading  work  can 
be  successfully  carried  on  by  the  masses  of  the  people.  While  the 
careful  breeders,  men  who  both  breed  and  feed  well,  can  get  good 
results,  the  average  man  too  often  gets  misfits  as  his  reward.  Many 
good  breeders  advocate  this  method.  It  may  do  for  the  careful 
man,  but  it  is  dangerous  when  practiced  by  the  masses.  Ireland  can 
furnish  ample  evidence  that  such  is  the  case,  and  her  people  are 
beginning  to  realize  the  need  of  a  better  method. 

THOBOUOHBBED  SDtB  AND  SEVEN-EIOHTH  BBED  MASKS. 

In  some  sections  of  Ireland  the  seven-eighth  bred  or  even  higher- 
bred  mares  are  used.  It  is  possible  to  produce  heavy-weight  hunters 
by  such  breeding.  In  fact,  those  breeders  who  are  very  anxious  for 
speed  and  high  quality  in  the  offspring  quite  often  adopt  this  plan. 
It  must  not  be  inferred  that  high  breeding  is  objectionable;  far 
from  it.  The  higher  the  breeding,  the  better  the  progeny,  providing, 
of  course,  that  size  of  bone,  depth  of  body,  and  other  essential  points 
are  retained.  But  it  is  right  here  where  the  trouble  makes  itself 
known.  The  Thoroughbred  horse,  as  a  class,  is  much  too  light  in 
bone  and  general  conformation  to  carry  a  heavy-weight  rider  over 
all  kinds  of  soil  and  obstacles,  such  as  are  encountered  in  the  hunts. 
This  being  true,  we  can  readily  appreciate  the  difficulties  to  be  met 
with  in  the  production  of  hunter  horses  when  we  approach  very 
closely  the  pure  Thoroughbred  blood.  While  an  occasional  heavy- 
weight hunter  of  imusual  quality  and  breedy  appearance  is  pro- 
duced in  this  manner,  it  must  be  regarded  as  one  of  the  three  or 
four  prizes  out  of  the  hundred  attempts,  the  remainder  being  blanks 
so  far  as  this  type  of  horse  is  concerned.    It  is  largely  a  game  of 
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chance  when  practiced  by  the  masses,  but  when  undertaken  by  a 
careful  breeder  much  more  satisfactory  results  may  be  obtained. 
This  method  furnishes  a  considerable  number  of  medium  weights 
and  a  still  greater  number  of  light-weight  animals.  On  account  of 
the  higher  breeding,  resulting  in  better  quality  of  the  progeny,  the 
better  class  of  the  misfits,  from  a  hunter  standpoint,  find  a  very 
good  market  as  light-weight  riding  horses.  This  is  an  important 
consideration,  as  in  any  line  of  breeding  there  is  always  likely  to 
be  some  that  will  not  measure  up  to  the  standard,  and  thus  a  fairly 
good  market  for  the  misfits  is  quite  a  consolation  for  the  unfortunate 
breeder. 

AGRICULTUBAL  SIBE   AND   HIOH-ORADE   THOBOUGHBRED    MABE. 

Many  farmers  have  resorted  to  the  use  of  the  agricultural  sire  on 
high-grade  mares.  This  has  been  done  for  the  purpose  of  securing 
size  in  the  offspring  from  these  three-quarter  bred  and  seven-eighth 
bred  mares,  which  are  often  seriously  wanting  in  size  and  general  con- 
formation. These  agricultural  sires,  as  a  class,  resemble  somewhat 
the  light  draft  type  of  horses.  They  are  clean-legged,  deep-bodied 
horses  of  medium  height,  being  around  16  or  16.2  hands,  and  weigh- 
ing from  1,250  to  1,400  pounds  in  fair  flesh.  Their  breeding  is  of  a 
variable  nature,  as  no  two  of  them  are  exactly  alike  in  this  respect. 
From  the  most  reliable  sources  of  information,  the  writer  was  led  to 
believe  that,  as  a  rule,  they  contain  a  mixture  of  the  blood  of  the 
draft  horse,  the  Thoroughbred,  and  some  of  the  old  Irish  breed  of 
horses.  While  occasionally  a  desirable  hunter  has  been  produced  by 
this  method  of  breeding,  the  major  portion  of  the  progeny  are  much 
below  the  standard.  The  cross  evidently  was  too  violent  to  insure 
uniformity  in  the  offspring,  even  if  the  parents  were  good.  Such 
sires,  on  account  of  their  mixed  breeding,  have  generally  shown  a 
decided  lack  of  prepotency.  The  horses  bred  in  this  manner  are  not 
well  balanced  from  the  standpoint  of  conformation,  and  are  usually 
seriously  wanting  in  quality  and  endurance.  The  misfits  are  not  in 
very  great  demand,  except  at  low  prices,  to  be  used  as  hack  animals. 
Some  animals  of  this  breeding  are  selected  for  army  remount  pur- 
poses, but  the  progeny  of  the  Thoroughbred  sire  and  ordinary  mares, 
and  especially  half-bred  mares,  are  very  much  preferable  for  this 
purpose.  The  prizes  resulting  from  such  breeding  are  too  few  and 
the  misfits  too  imdesirable  to  warrant  the  adoption  of  the  use  of  the 
f  agricultural  sire  on  mares  of  the  class  mentioned. 

HAXF-BBED,  OB  HUNTEB,  8IBE  AND  IBISH  MABE. 

More  than  one-fifth  of  all  the  stallions  in  service  in  Ireland  belong 
to  a  class  called  "  half-breds  "  or  "  hunter  "  sires.  The  term  "  half- 
bred,"  as  applied  to  this  class  of  horses,  is  misleading,  as  it  is  doubtful 
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if  there  are  any  real  half-bred  horses  used  as  sires.  The  name  "  half- 
bred  "  has  been  and  is  still  applied  to  any  sire  which  has  some  other 
blood  than  that  of  the  Thoroughbred  horse  in  his  ancestry.  Many  of 
these  so-called  half-breds  have  five,  six,  or  even  more  crosses  of  the 
Thoroughbred  sire,  thus  containing  little  other  than  the  blood  of  the 
Thoroughbred.  They  diflFer  from  the  general  run  of  Thoroughbred 
sires  in  that  they  are  larger,  stronger-boned,  deeper-bodied,  and  more 
heavily  muscled  animals.  While  many  of  them  show  remarkable 
quality  as  a  class,  they  are  inferior  to  the  Thoroughbred  in  this- 
respect.  As  sires  of  useful  hunters,  they  stand  in  very  high  favor 
with  the  majority  of  the  farmers,  but  are  more  or  less  discredited  by 
the  breeders  of  Thoroughbred  horses.  It  is  not  reasonable  to  expect 
such  sires  to  possess  prepotency  in  the  same  degree  as  would  be  pres- 
ent in  a  horse  bred  for  generations  in  one  line.  These  half-bred  or 
hunter  sires,  when  used  upon  the  so-called  Irish  mares,  have  given 
general  satisfaction.  A  large  percentage  of  the  offspring  have  devel- 
oped into  useful  animals  for  hunting  purposes.  As  a  rule  they  do- 
not  possess  quite  so  much  quality  as  those  sired  by  a  Thoroughbred 
horse,  but  their  conformation  is  so  desirable  that  the  average  class  of 
buyers  considers  them  good  enough  for  the  general  trade.  In  this 
system  of  breeding,  quality  is  one  of  the  points  which  must  be 
observed  closely,  as  it  always  adds  to  the  appearance  of  the  animals^ 
and  thus  enhances  the  value  considerably  for  the  critical  trade. 

HALF-BRED,  OR  HUNTER,   SIRE  AND  HALF-BRED  MARE. 

This  method  of  breeding  has  been  followed  by  many  farmers  with 
more  or  less  success.  In  this  system  success  in  a  large  measure  seems 
to  be  dependent  upon  the  ancestry  of  the  dam.  If  the  dam  has^ 
been  a  half-bred  out  of  the  Irish  mare  the  results  are  usually  quite 
satisfactory.  When  the  dam  contains  considerable  draft  blood  the 
progeny  are  not  so  good.  \Miile  they  generally  possess  size  they 
are  not  well  balanced  in  conformation  and  are  usually  seriously 
lacking  in  endurance  and  quality.  While  some  good  horses  have 
been  produced  in  this  manner  the  results,  as  a  whole,  have  not  been 
very  satisfactory,  especially  when  the  dams  contained  much  draft 
blood  in  the  near  ancestry. 

HALF-BRED  OR  HUNTER  SIRE  AND  THREE-QUARTER  BRED  OR  SEVEN-EIGHTH  BRED  MARE^ 

The  use  of  the  half-bred  or  hunter  sire  on  three-quarter  bred,  seven- 
eighth  bred,  or  higher  bred  mares-  is  quite  a  common  practice  and 
is  each  year  becoming  more  and  more  popular  with  the  Irish  farmers^ 
It  is  on  this  method  of  breeding  that  the  more  progressive  horsemen 
rely  for  the  maintenance  and  future  development  of  the  hunter 
horse  in  Ireland.    Many  excellent  hunters  have  been  produced  ia 
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this  manner,  especially  when  good  mares  have  been  used,  and  the 
percentage  of  useful  animals  has  been  as  high,  if  not  higher,  than 
from  any  other  method  jwracticed.  One  of  the  most  gratifying 
features  of  this  system  of  breeding  is  that  it  affords  the  farmers  a 
means  by  which  they  can  continue  breeding  hunters  from  the  same 
foundation. 

In  addition  to  tlie  numerous  methods  which  have  been  mentioned 
others  are  practiced  in  a  small  way  in  the  attempts  to  produce  high- 
class  hunter  horses.  The  Hackney  sire  has  been  used  to  some  extent 
on  the  various  classes  of  mares.  While  a  few  useful-appearing 
hunters  have  been  produced  in  this  way,  the  method  is  not  favored 
by  the  majority  of  horsemen.  They  claim  that  animals  of  such 
breeding,  while  attractive  to  the  eye,  are  very  "  soft  "  when  subjected 
to  a  test,  which  is  the  only  reliable  method  of  determining  a  horse's 
right  to  be  classed  as  a  model  hunter.  These  methods  have  not 
been  presented  for  the  purpose  of  commending  them  to  those  who 
are  aiming  to  engage  in  the  production  of  this  class  of  horses.  They 
are  given  for  tl^  purpose  of  exemplifying  the  most  common  methods 
that  have  been  and  are  still  practiced  throughout  the  various 
sections  of  Ireland.  While  some  of  them  are  objectionable  in  many 
resi^ects,  still  they  may  be  tlie  necessary  choice  and  not  the  most 
preferable  one  on  the  part  of  those  who  have  adopted  them.  This 
line  of  work,  like  the  majority  of  others,  is  often  carried  on  imder 
circumstances  which  are  anything  but  favorable. 

THE  MOST  RELI^VBLE  ^lETIIODS  FOR  PRODUCING   HUNTER  HORSES. 

For  years  the  Irish  farmers  have  resorted  more  or  less  to  the  indis- 
criminate use  of  the  Thoroughbred  sire.  Those  who  were  fortunate 
enough  to  secure  the  itse  of  large  Thoroughbred  sires  were  gen- 
erally successful  in  their  work ;  but  those  who  used  undersized  sires 
of  this  breed  met  with  disappointment.  Taking  the  Thoroughbred 
sires  as  a  class,  they  have  not  been  very  successful.  Sooner  or  later 
farmers  who  used  such  sires  were  forced  either  to  abandon  the  busi- 
ness or  else  to  get  a  new  stock  of  brood  mares,  as  their  own  mares, 
produced  in  the  manner  described,  became  too  small  to  warrant  their 
further  aise.  It  has  been  a  costly  but  valuable  lesson.  The  use  of  the 
large  sire  and  the  small  mare  or  the  small  sire  and  the  large  mare 
has  not  been  successful.  It  has  proven  to  be  largely  a  game  of  chance, 
so  far  as  the  production  of  high-class  animals  is  concerned.  Tlie 
progeny  seldom  were  of  the  desired  happy-medium  type.  Too  often 
they  resembled  one  parent  in  one  particular  and  the  other  in  some 
other  point  and  were  unevenly  balanced,  which  rendered  them  worth- 
less as  hunters.  Furthermore,  such  work  had  no  definite  purpose  so 
far  as  the  future  development  and  maintenance  of  the  type  was  eon- 

Digitized  Dy  vjv/v^'pJlC 


HUNTER-HORSE   PRODUCTION    IN    IRELAND.  207 

cerned.  After  long  j-ears  of  experience  the  more  progressive  breed- 
ers are  beginning  to  recognize  the  importance  of  afiinity  in  type  in 
both  sire  and  dam  to  accomplish  successful  results;  that  uniform 
results  could  only  be  obtained  and  perpetuated  when  the  sire  and 
dam  were  of  the  same  or  almost  the  same  type.  Thus  in  the  pro- 
duction of  hunter  horses  it  was  necessary  to  breed  from  sires  and 
dams  which  themselves  possessed  the  conformation  and  substance 
demanded  in  the  hunter  horse.  AMien  breeding  was  carried  on  in  this 
manner  the  progeny,  when  well  fed  and  cared  for,  usually  developed 
into  high-class  animals,  fit  to  become  hunters  or  to  produce  them. 
This  much  settled,  the  next  step  was  to  secure  suitable  sires  and 
dams  for  breeding  purposes. 

SELECTION  OF  SIRES. 

As  to  the  sire  there  are  but  two  sources  from  which  the  desired  type 
lias  been  obtained.  One  is  the  selected  Thoroughbred,  with  abun- 
dance of  strength,  substance,  and  action.  Such  horses,  unfortunately, 
are  very  rare,  and  great  diflSculty  has  been  met  in  obtaining  the 
proper  type  in  any  reasonable  number.  The  other  is  the  half-bred, 
or  hunter,  sire.  The^^e  horses  could  be  used  for  producing  hunters, 
but  the  fact  that  they  carry  crosses  of  cold  blood  has  operated  against 
them  to  a  certain  extent,  even  if  the  bar  sinister  is  far  back  in  the 
pedigree.  Except  the  Irish  section  in  the  Hunters'  Improvement 
Society  Studbook,  there  has  been  no  fneans  of  registering  such  horses 
until  the  department  of  agriculture  of  Ireland  began  its  work  along 
this  line.  Most  of  the  promising  young  stallions  of  this  class  have 
been  castrated,  as  geldings  bring  as  good  or  better  prices  than  if 
they  had  been  kept  entire.  With  sysi:ematic  registration  of  Irish 
hunters  things  would  very  likely  be  different,  as  then  many  of  the 
desirable  types  of  animals  which  have  been  previously  gelded  would 
be  retained  as  stallions.  Thus  such  recognition,  in  the  opinion  of 
many  prominent  breeders,  would  be  of  great  benefit  to  the  farmers 
of  Ireland,  as  then  there  would  be  a  sufficient  supply  of  useful  sires 
to  meet  the  demand  on  all  sides.  The  service  fees  of  such  sires  would 
be  within  the  reach  of  the  small  farmers.  High-class  Thoroughbred 
sires  have  been  so  rare  that  the  fees  for  the  use  of  the  few  which 
exist  are  very  high  and  the  small  farmer  does  not  feel  warranted  in 
paying  them.  In  selecting  a  sire  for  the  production  of  hunter  horses 
the  following  points  should  be  observed : 

All  the  desirable  qualities  of  the  hunter,  mentioned  on  pages  196- 
199,  should  be  considered,  and  the  standard  should,  indeed,  be  higher. 
The  possession  of  certain  characteristics  is  of  so  much  more  impor- 
tance that  they  are  mentioned  at  considerable  length.  In  heighth  and 
weight  the  standard  of  the  heavy-weight  hunter  should  be  approached. 

Digitized  Dy  vjv/v^n:  i\^ 


208  BUBEAU    OF   ANIMAL   INDUSTRY — 21et  BEPORT. 

Popular  opinion  favors  a  medium-sized  horse,  rather  low  set  than 
otherwise,  with  an  abundance  of  bone  and  substance.  A  16.1  horse 
will  be  used  if  he  is  not  leggy  or  we«dy.  In  weight,  the  best  sires 
range  from  1,200  to  1,300  pounds  in  good  breeding  condition. 

Soundness  is  the  most  essential  thing  to  be  considered  in  a  hunter 
sire.  Xo  animal  should  be  selected  for  breeding  hunter  horses  that 
is  in  any  manner  unsound  or  shows  the  slightest  predisposition  to 
unsoundness  of  any  nature.  The  progeny  of  no  other  class  of  sire 
is  subjected  to  such  severe  tests  as  that  of  the  hunter.  In  the  chase 
every  joint  of  the  horse  is  taxed  to  its  utmost,  and  the  breathing 
organs  could  not  be  subjected  to  a  more  severe  trial.  Unsoundness, 
in  some  of  its  various  forms,  has  cost  the  farmers  of  Ireland  many 
millions  of  dollars  through  the  rejection  of  what  otherwise  appeared 
to  be  useful  animals  for  hunting  purposes. 

After  soundness,  one  of  the  most  valuable  features  in  a  hunter  sire 
is  the  power  to  get  progeny  with  ample  stamina  and  endurance. 
AMiile  there  is  but  one  sure  method  of  determining  his  ability  in  this 
direction,  and  that  is  a  test  of  his  progeny  in  a  chase,  there  are  several 
points  of  conformation  which  are  considered  to  be  indicative  of  such 
power  in  the  sire  himself.  Chest  capacity,  or  heart  girth,  is  one  of  the 
most  essential  points.  AMiile  this  will  vary  somewhat,  according  to 
the  condition  of  the  horse,  yet  the  girth  should  be  from  6  feet  3  inches 
to  6  feet  8  inches.  The  nniscling  of  all  parts  of  the  body  and  limbs 
is  another  important  point.  In\all  parts  the  muscles  should  be  hard 
and  well  developed,  and*  especially  over  the  loin  and  on  the  forearms 
and  gaskins,  as  these  portions  are  subjected  to  hard  work.  The 
size  and  quality  of  the  bone  in  the  cannons  is  another  point  which 
must  not  be  overlooked,  (jood-sized  cannons  in  front  should  measure 
from  8i  to  9  inches  below  the  knee.  These  are  rough  measurements 
worth  keeping  in  mind  at  all  times. 

Quality  is  also  highly  important.  It  not  only  indicates  the  wear- 
ing capacity  of  the  horse,  but  adds  to  his  money  value  by  improving 
his  appearance. 

In  addition  to  these  points,  the  horse  should  have  the  marks  of-- 
masculinity  which  indicate  the  good  breeder. 

SELECTION    OF   BBOOD   MAKES. 

The  selection  of  the  brood  mare  is  an  important  question,  but  one 
which  can  not  be  controlled  to  the  same  extent  as  in  the  case  of  the 
sire.  While  sires  are,  or  at  least  always  should  be,  selected  for  a 
definite  purpose,  brood  mares,  as  a  rule,  vary  much  in  accordance 
with  the  nature  of  the  farm  work  and  the  class  of  horses  previously 
bred  in  the  district.  Thus  there  always  has  been  and  likely  will  be 
wide  difference  in  the  type  of  dam  used,  especially  until  the  desired 
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type  becomes  well  understood  and  fairly  well  fixed.  Where  the 
right  kind  of  sires  are  used  and  good  judgment  practiced  in  selecting 
the  best  fillies,  this  difficulty  will  become  less  and  less  noticeable  in 
breeding  operations.  Under  existing  conditions,  especially  when  so 
many  types  are  used  with  more  or  less  success,  it  is  not  possible  to 
present  a  definite  detailed  description  of  what  the  mare  must  be  like 
in  conformation.  Suffice  it  to  say  that  the  more  closely  she  ap- 
I)roaches  the  description  previously  given  of  a  typical  heavy-weight 
hunter,  the  more  uniform  and  desirable  will  the  progeny  be  likely 
to  be  from  a  hunter  standpoint. 

In  addition,  the  characteristics  of  femininity  should  be  strongly  in 
evidence,  especially  in  a  sweet,  refined  head,  a  well-formed  neck, 
with  clean-cut  throttle  and  windpipe.  The  mare  should  have  as  few 
faults  as  possible,  because  these  may  be  perpetuated  in  her  offspring. 
There  should  not  be  the  slightest  inclination  toward  unsoundness  of 
any  kind,  and  strong  knees,  hocks,  cannons,  fetlocks,  pasterns,  and 
well-developed  feet  are  very  essential.  Depth  of  chest  and  width  of 
body  are  indispensable,  as  without  strong  development  in  these  points 
no  mare  can  be  expected  to  bring  forth  a  strong  foal.  The  body 
should  be  roomy,  with  deep,  well-sprung  ribs  and  wide,  strong  loins. 
The  quarters  should  be  wide  and  long,  giving  a  roomy  pelvis  which 
insures  easy  parturition. 

The  most  desirable  brood  mares  are  those  having  two  or  three  crosses 
of  Thoroughbred  blood.  Animals  of  such  breeding  and  possessing  the 
desirable  points  mentioned  usually  give  good  results  when  mated  with 
a  high-class  hunter  sire.  AVhile  all  the  progeny  thus  bred  do  not  by 
any  means  develop  into  desirable  lieaA^^-weight  hunters,  a  larger 
percentage  are  satisfactory  than  from  any  other  method  of  breeding. 
Those  which  do  not  meet  the  requirements  of  a  hunter  usually  find  a 
fairly  prpfitable  market  as  cavalry  remounts — a  class  of  horses  which 
is  in  very  strong  demand  in  Great  Britain  and  the  Continental 
countries. 

lACTORS  WHICH  HAVE  BEEN  DETRIMENTAL  TO  HUNTER-HORSE  BREEDING. 

Any  report  on  hunter-horse  breeding  that  does  not  make  brief  men- 
tion of  some  of  the  factors  which  have  been  detrimental  to  the  busi- 
ness is  incomplete  and  misleading.  AVhile  Ireland  has  achieved  an 
enviable  reputation  in  the  production  of  high-class  himter  horses, 
it  must  not  be  inferred  that  no  difficulties  have  been  undergone  by 
her  people  in  this  work.  On  the  contrary,  in  certain  districts,  and 
to  some  extent  throughout  the  entire  country,  much  disappointment 
has  been  suffered.  Investigations  were  inaugurated  by  the  British 
Government  and  special  commissions  were  appointed  to  visit  the 
various  districts  for  personal  inspection,  also  to  hold  special  sessions 
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at  which  farmers,  breeders,  and  horse  dealers  who  dealt  in  local  or 
foreign  trade  were  invited  to  be  present  for  the  purpose  of  giving 
such  information  as  they  might  possess  pertaining  to  the  causes  of 
the  trouble  and  also  suggestions  for  removing  these  causes.  The 
farmers  presented  their  side,  the  breeders  or  stallion  owners  had  also 
a  chance,  while  the  dealers  w^ere  able  to  give  much  useful  information 
pertaining  to  the  objections  of  the  foreign  buyers  to  the  various 
classes  of  horses  produced. 

TOO    MUCH   THOROUGHBIUED  BLOOD. 

In  all  parts  of  the  country  there  is  a  strong  feoling  among  the 
farmers  that  too  much  Thoroughbred  blood  has  been  used  for  the 
best  interests  of  the  industry;  that  the  continued  use  of  this  has 
been  responsible  for  the  production  of  a  large  percentage  of  under- 
sized and,  in  many  instances,  almost  worthless  horses.  That  thei-e 
have  been  and  are  at  the  present  time  a  great  many  undersized  horses 
can  not  be  questioned — animals  that  are  so  seriously  wanting  in  size^ 
constitution,  bone,  and  muscle  as  to  render  them  unprofitable  to  their 
producers.  Personal  observation  leads  the  writer  to  venture  the 
assertion  that  it  has  been  the  injudicious  use  of  the  Thoroughbred 
rather  than  too  much  of  it  that  has  led  to  such  disappointing,  and  in 
some  instances  disastrous,  results.  The  fact  that  many  of  the  very 
best  hunter  hoi-ses  have  been  sired  by  Thoroughbreds  has  led  many 
people  to  believe  that  anything  and  everything  out  of  a  Thoroughbred 
sire  should  make  a  high-class  hunter  horse.  Consequently,  Thorough- 
bred sires  have  been  used  with  little  or  no  discrimination  so  far  as 
size,  constitution,  and  other  points  so  necessary  were  concerned.  The 
continued  use  of  such  sires  on  second-class  and  third-class  mares 
could  not  prove  otherwise  than  a  disappointment.  Where  Thorough- 
bred sires  of  the  type  and  conformation  of  those  illustrated  in  this 
article  have  been  used  the  results  have  been  highly  satisfactory,  but 
the  majority  of  the  Thoroughbred  sires  used  in  Ireland  are  themselves 
too  light  for  heavy-weight  hunters.  This  being  true,  good  results 
can  not  follow  their  use  on  small  mares.  It  is  but  fair  to  say  that 
the  greatest  of  care  in  selection  is  very  necessary  in  the  use  of  Thor- 
oughbred sires;  also  that  the  offspring  of  such  horses  require  liberal 
feeding  and  good  care  until  they  reach  maturity  if  the  necessary  size 
is  to  be  retained. 

THE  USE  OF  UNSOtrND  SIRES. 

One  of  the  greatest  drawbacks  to  hunter-horse  production  in  Ire- 
land has  been  the  continued  use  of  unsound  sires-  It  has  been  a  very 
common  practice  among  an  objectionable  class  of  horsemen  (which  is 
far  too  numerous  for  the  good  of  the  people)  to  import  broken-down 
horses  which,  on  account  of  some  unsoundness  of  conformation  or 
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wind,  have  been  discarded  from  English  racing  stables  and  breeding 
establishments,  and  to  distribute  them  throughout  the  various  parts 
of  the  country.  Such  sires  have  always  been  widely  advertised  as 
noted  race  horses,  which,  in  addition  to  a  comparatively  low  service 
fee,  tempted  large  numbers  of  small  farmers  to  select  them  for  breed- 
ing purposes.  The  Irish  farmers,  like  those  of  most  other  countries, 
have  too  often  regarded  a  low  service  fee  as  being  one  of  the  com- 
mendable features  of  a  sire.  TVTiile  the  fees  of  many  of  the  bettor 
sires  were  not  within  their  reach,  it  certainly  would  have  been  a  much 
better  investment  for  them  to  have  paid  a  liberal  fee  for  the  use  of  a 
good  sire  or  to  have  given  up  breeding  entirely  rather  than  to  use  an 
unsound  sire.  It  has  been  an  expensive  schooling,  but  many  of  them 
have  been  taught  the  valuable  lesson  that  a  sire  is  just  as  prepotent 
in  transmitting  his  undesirable  features  as  the  desirable  ones  to  his 
offspring.  There  were  to  be  seen  many  examples  of  yearling  and 
2-year-old  colts  from  such  sires  with  large  bone  spavins,  curbs,  ring- 
bones, or  unsoundness  of  wind.  ^ATiile  sound  sires  are  essential  in 
the  production  of  any  class  of  horses,  they  are  especially  needed  in 
the  hunter  horse,  which  in  the  course  of  his  regular  work  is  subjected 
to  trials  abnost  unknown  to  horses  of  any  other  class. 

THE   USE   OF   COLD  BLOODED   SIBE8. 

When  disappointed  from  the  use  of  one  type  or  class  of  sires,  many 
farmers  resorted  to  the  uhe  of  another,  and  perhaps  the  very  opposite 
in  type.  AMien  the  Thoroughbred  failed  to  get  size  enough  in  tlic 
offspring,  an  agricultural  or  grade  draft  sire  was  often  used.  Some- 
times the  Hackney  or  some  other  coach  type  of  horses  was  selected. 
The  results  of  such  work  were  generally  far  from  satisfactory. 
The  offspring  were  generally  badly  balanced,  in  that  they  resembled 
one  parent  in  one  respect  and  the  other  in  another.  They  were  also 
seriously  lacking  in  endurance,  containing  as  they  did  too  much  cold 
blood.  The  introduction  of  one  such  a  cross  often  lowered  tlie 
standard  of  the  horses  of  the  district  for  many  years,  even  after  the 
correct  type  of  sires  was  used.  The  real  cause  for  this  mixed  breed- 
ing and  introduction  of  miscellaneous  sires  was  the  fact  that  no 
definite  type  of  sire  and  dam  had  been  established  for  the  production 
of  hunter  horses.  Crossing  was  the  prevailing  practice.  ^Miilo 
judicious  crossing  gave  very  good  results,  yet  the  too  general  use  of 
it  in  an  indiscriminate  manner  proved  to  be  disastrous.  No  better 
illustrations  of  the  need  of  a  well-defined  type  of  sire  and  dam  could 
be  cited  than  those  referred  to  in  this  connection. 

BEST    MABES    SOLD   TO    FOREIGN    COUNTRIES. 

It  is  impossible  for  any  country  to  sell  annually  the  best  of  her 
fillies  to  foreign  buyers  and  still  continue  to  produce  a  large  per- 
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centage  of  good  horses.  Those  in  a  good  position  to  know  claim 
that  there  is  a  smaller  percentage  of  useful  brood  mares  in  Ireland 
at  the  present  time  than  there  was  a  quarter  of  a  century  ago.  This 
is  due  to  the  fact  that  foreign  buyers,  especially  during  recent  years^ 
have  looked  the  country  over  for  the  best  young  mares  and  fillies. 
As  a  result  of  this  demand  the  farmers  usually  retain  second-rate 
and  third-rate  animals  for  breeding  purposes,  and  too  often  those 
with  some  hereditary  unsoundness.  With  such  mares  for  dams  noth- 
ing but  the  very  highest  type  of  sires  could  be  expected  to  get  off- 
spring with  even  good  average  merit.  The  more  progressive  farmers 
and  breeders  are  beginning  to  realize  the  importance  of  retaining  a 
large  proportion  of  their  best  young  mares  and  fillies  for  their  own 
use.  When  this  method  becomes  more  prevalent  it  will  bring  about 
a  wonderful  and  much-needed  change  in  horse  production. 

BREEDING   FROM    IMMATURE   DAMS. 

When  tlie  influence  of  the  foreign  demand  for  young  mares  made 
itself  known  many  breeders  recommended  that  the  farmers  should 
breed  their  fillies  at  two  years  old  and  have  them  rearing  their  first 
foals  as  3-year-olds,  so  that  at  least  one  foal  from  each  of  these  young 
mares  might  be  secured  before  they  left  the  country,  as  foreign  buyers 
preferred  mares  4  years  old  or  those  rising  4.  While  this  might  have 
been  good  theory,  it  has  not  proven  to  be  a  good  practice.  In  the  hands 
of  the  average  farmer  both  the  mare  and  the  progeny  were  seriously 
injured,  so  far  as  size  and  proper  development  were  concerned.  The 
mare  seldom  developed  sufiicient  size,  while  the  progeny  were  always 
small  and  often  badly  proportioned  animals.  It  is  possible  that  such 
a  method  might  be  successful  in  the  hands  of  a  good  feeder  who 
would  give  the  mare  a  rest  the  next  year  and  feed  both  her  and  the 
progeny  liberally  on  such  feeds  as  would  promote  good  growth. 

The  above-mentioned  factors  have  been  most  prevalent,  but  no 
doubt  others  have  existed  which  have  been  responsible  for  more  or 
less  failure  on  the  part  of  farmers  in  this  work.  That  any  or  all  of 
these  detrimental  features  could  be  eliminated  can  not  be  doubted. 
They  are  not  features  that  belong  solely  to  hunter-horse  breeding,  for 
similar  illustrations  are  found,  more  or  less,  in  the  breeding  of  all 
classes  of  animals  everywhere. 

FACTORS    WHICH    HAVE   BEEN    BENEFICIAL    TO    HUNTER-HORSE    BREEDING. 

Recognizing  the  importance  of  the  horse  industry  and  the  many 
natural  advantages  which  the  country  had  for  this  line  of  work,  the 
Government,  through  its  various  forms  of  organizations,  has,  espe- 
cially during  recent  years,  expended  large  sums  of  money  for  the 
purpose  of  educating  and  encouraging  tenant  farmei-s  in  this  line  of 
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work.  Few  if  any  other  countries  have  such  work  so  well  in  hand  as 
has  Ireland  at  the  present  time.  AMiile  it  requires  time  to  bring  forth 
results  in  breeding  operations,  the  influences  of  the  work  already  done 
are  making  themselves  known  on  every  hand. 

EOYAL    DUBLl.N    SOCIETY. 

The  oldest  organization  which  has  been  instrumental  in  this  work 
is  the  Royal  Dublin  Society,  which  was  organized  by  a  few  of  the 
more  progressive  citizens  of  Dublin  in  1731  and  had  for  its  object 
"  the  promotion  of  improvement  of  all  kinds."  While  this  society 
has  been  interested  in  all  lines  of  work,  it  has  been  of  untold  value  to 
the  hunter-horse  industry  of  Ireland.  In  18G8  it  held  its  first  annual 
horse  show.  This  feature  of  its  work  has  grown  from  year  to  year 
so  that  at  the  presc^nt  time  it  is  justly  entitled  to  be  classed  as  the 
greatest  show  of  hunter  and  riding  horses  held  in  any  part  of  the 
world.  By  offering  liberal  premiums  for  Thoroughbred  sires,  suit- 
able to  get  weight-carrying  hunters;  for  brood  mares  of  the  proper 
conformation  and  substance,  calculated  to  produce  hea^^^r-^veight 
hunters,  and  for  the  various  classes  of  weight-carrying  hunters,  it  has 
induced  efforts  by  horse  owners  and  breeders  in  all  parts  of  the 
country  to  bring  their  best  to  this  show.  In  addition,  it  has  made 
its  place  with  the  people  in  all  parts  of  Ireland,  so  that  horsemen  now 
look  forward  to  it  as  the  event  of  the  year.  It  is  so  well  conducted 
in  every  detail  as  to  render  it  of  great  educational  value  to  the  people. 
For  years  farmers  and  breeders  from  all  parts  of  the. country  have 
attended  this  show  for  the  purpose  of  learning  more  about  the  proper 
type  of  sire  or  dam  to  use  in  the  production  of  hunter  horses  and  to 
study  closely  the  conformation  of  the  most  highly  approved  hunter 
horses  and  the  demands  of  the  trade.  These  exhibitions  have  done 
much  for  the  horse  industry.  In  addition  to  this  annual  show,  which 
is  always  held  during  the  latter  pait  of  August,  the  society  for  manj'^ 
years  held  an  early  spring  stallion  show  for  the  purpose  of  awarding 
premiums  to  the  best  Thoroughbred  sires.  These  spring  shows  have 
been  of  great  value.  Coming,  as  they  do,  just  before  the  breeding 
season  opens,  farmers  are  able  to  obtain  hints  that  are  fresh  in  their 
minds  when  the  question  of  selecting  a  sire  presents  itself. 

DISTRICT   AND   COUNTY   SHOWS. 

The  good  work  of  the  Royal  Dublin  Society's  shows  made  itself 
felt  in  another  direction.  While  many  people  attended  the^-e  annual 
shows  held  in  Dublin,  a  large  majority  of  the  smaller  farmers  were 
unable  to  do  so,  therefore  district  and  county  shows  were  organized 
for  the  benefit  of  these  people.  The  district  shows  brought  out  the 
best  horses  from  the  several  county  shows,  and  in  a  sense  were  grad-^ 
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ing  grounds  from  which  the  better  animals  later  on  appeared  at  the 
Royal  Dublin  Society's  show.  The  county  shows  have  done  much  in 
the  way  of  encouraging  better  brood  mares  and  young  stock,  as  these 
classes  have  always  been  much  stronger,  comparatively,  than  the 
same  classes  at  the  larger  shows,  while  the  entries  of  sires  and  finished 
hunters  were  smaller.  This  was  due  to  the  fact  that  the  brood  mares 
and  young  stock,  in  the  opinion  of  their  owners,  were  not  highly 
fitted  enough  to  make  a  good  showing  at  the  larger  shows.  Thus  all 
the  shows  have  been  helpful  to  the  general  development  of  the  in- 
dustry. These  shows  have  not  only  been  of  great  benefit  in  demon- 
strating the  most  approved  types  of  sires,  dams,. and  young  stock  to 
interested  spectators,  but  they  have  also  stimulated  a  desire  on  the 
part  of  those  who  have  exhibited  to  produce  better  animals.  The 
county  shows  are  aided  by  Government  grants,  upon  the  recommen- 
dation of  the  Irish  department  of  agriculture. 

WOBK   OF   DEPABTMENT   OF   AGRICULTURE   OF    IRELAND. 

The  Irish  department  of  agriculture,  which  was  organized  in  1899, 
has  already  done  a  most  valuable  work  in  hunter-horse  improvement 
as  well  as  in  the  various  other  branches  of  the  live-stock  industry. 
With  a  good  staff  of  workers  and  a  large  sum  of  money  at  its  dis- 
posal, it  has  already  reached  the  people  in  all  parts  of  the  country. 
So  far  as  the  work  of  this  department  relates  to  improvement  in 
hunter-horse  production,  it  can  best  be  presented  under  the  five 
headings,  namely,  registration  of  Thoroughbred  stallions,  nomina- 
tion of  mares,  premiums  for  Thoroughbred  stallions,  loans  for  the 
purchase  of  Thoroughbred  stallions,  and  methods  of  establishing  a 
tyi>e  of  hunter  horse  in  Ireland.  A  discussion  of  these  subheadings 
will  convey  a  fairly  good  idea  of  the  general  plan  of  the  department's 
effort  to  encourage  horse  breeding. 

(1)  Registration  of  Thoroughbred  stallions. — One  of  the  most  suc- 
cessful and  practical  lines  of  work  undertaken  by  the  department  is 
the  scheme  for  the  registration  of  Thoroughbred  stallions.  It  was 
outlined  and  adopted  for  the  purpose  of  preventing,  so  far  as  possible, 
the  introduction  of  worthless  sires,  and  as  a  guide  to  farmers  in  mak- 
ing selections  of  sires  best  suited  to  the  needs  of  their  mares.  Animals 
eligible  to  registration  must  pass  an  inspection  by  experts  on  their 
general  merits,  and  by  veterinary  surgeons  on  soundness.  The  inspec- 
tion for  general  merit  and  fitness  to  get  the  desired  type  of  stock  is 
carried  out  by  one  or  more  inspectors  appointed  by  the  department. 
This  includes  an  examination  of  the  stallion's  general  conformation, 
of  his  offspring,  if  he  has  been  bred,  and  any  other  points  that  might 
be  deemed  advisable  in  determining  his  suitability  as  a  sire.  HaA^ng 
satisfactorily  passed  the  examination  of  the  department  inspector, 
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he  is  then  subjected  to  a  veterinary  examination  conducted  by  one 
or  more  veterinary  surgeons  appointed  by  the  department.  No  stal- 
lions shall  be  rejected  as  unsoimd  unless  suflFering  from  one  of  the  fol- 
lowing diseases :  Cataract,  roaring,  whistling,  ringbone,  sidebone,  un- 
sound feet,  spavin,  and  curb. 

No  stallion  is  inspected  by  the  department  officials  unless  he  is  reg- 
istered in  Weatherby's  Stud  Book,  is  3  years  old  or  over,  and  the 
owner  agrees  to  accept  for  service  to  the  horse,  providing  he  passes 
inspection,  not  less  than  20  and  not  more  than  50  nominated  mares. 
Furthermore,  stallions  accepted  for  registration  will  be  registei'ed  for 
particular  districts  only,  and  can  not,  without  the  written  consent  of 
the  department,  be  removed  to  another  district.  Any  violation  of 
this  rule  will  cause  the  animal  in  question  to  be  dropped  from  the  list. 

Any  stallion  owner  may  have  his  stallions  inspected  free  of  charge 
by  filing  an  application  with  the  secretary  of  the  department  of 
agriculture  on  or  before  the  30th  day  of  October  preceding  the  breed- 
ing season  in  which  they  are  to  be  used.  Applications  filed  at  a 
later  date  must  be  accompanied  with  a  fee,  ranging  from  $5  to  $25, 
in  accordance  with  the  time  of  year  at  which  it  is  received  by  the 
department.  The  only  exception  to  this  rule  is  in  the  case  of  im- 
ported stallions  which  are  purchased  before  the  31st  day  of  March, 
Such  horses  are  examined  free  of  charge.  Furthermore,  intending 
purchasers  of  horses  in  England,  after  they  have  inspected  the  ani- 
mals and  ctmipleted  all  arrangements  for  the  purchase,  are  granted 
free  inspection  of  such  sires  in  England  by  the  Irish  department 
insj>ectors.  This  has  been  done  for  the  purpose  of  encouraging  the 
importation  of  useful  sires.  Although  this  work  is  still  new,  it  is 
highly  favored  by  the  farmers  and  better  claas  of  horsemen.  Great 
care  has  been  observed  in  making  the  selections,  and  high  standards 
of  excellence  have 'been  adhered  to  in  all  instances.  In  1903,  123 
Thoroughbred  sires  were  awarded  department  certificates.  This  is 
a  good  showing  for  the  third  year's  work.  The  figures  for  1004  are 
not  yet  available,  but  when  published  they  will  show  a  material  in- 
crease over  those  given  above.  This  form  of  work  is  driving  out 
the  scrub  horses  and  owners  of  such  animals  from  the  breeding  busi- 
ness, as  farmers  in  all  parts  of  the  country  are  demanding  sires  regis- 
tered by  the  agricultural  department.  It  is  also  a  practical  and  most 
effective  method  of  educating  stallion  owners  to  appreciate  the  need 
of  good,  sound  sires. 

(2)  Nomination  of  mares. — While  the  registration  of  good,  sound 
sires  has  been  an  excellent  thing,  in  that  it  served  as  a  guide  in 
making  selections,  yet  many  small  tenant  farmers  were  not  able  to 
avail  themselves  of  the  use  of  such  animals,  on  account  of  fairly 
high  service  fees.  In  addition  to  this  fact,  many  were  not  able  to 
select  sires  suitable  to  the  needs  of  their  mares.    This^  beingjtrue^  the 
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department  has  inaugurated  another  line  of  work,  which  has  met 
with  great  success.  This  is  tlie  system  of  nomination  of  mares.  A 
certain  number  of  mares  belonging  to  tenant  farmers  are  selected 
in  each  county,  and  the  owners  granted  nomination  tickets  to  the 
value  of  $10  or  $15  per  mare,  which  can  be  used  as  credit  in  payment 
of  service  fees,  the  department  reimbursing  stallion  owners  to  the 
extent  of  the  value  of  the  nomination  tickets  for  mares  bred  to  their 
horses.  The  owners  of  such  mares  are  required  to  breed  to  stallions 
registered  by  the  department.  Although  the  nomination  ticket  may 
not  be  sufficient  to  meet  the  full  fee  of  such  a  horse,  it  reduces  it  to 
such  an  extent  as  to  bring  it  within  the  reach  of  these  small  farmers. 

During  the  months  of  February,  March,  and  April  of  each  3'ear, 
upon  consecutive  dates  and  at  certain  fixed  places  which  have  been 
well  advertised  for  at  least  five  weeks  before  the  date  of  the  exhibi- 
tions, one  or  more  exhibitions  of  farmers'  mares  are  held  in  each 
county  for  the  purpose  of  issuing  nomination  tickets.  All  mares 
entered  at  these  exhibitions  must  be  the  property  of  tenant  farmers 
whose  holdings  come  within  a  certain  maximum  allowance  and  who 
is  also  a  resident  of  the  county.  In  making  the  selections  all  mares 
are  inspected  by  department  experts  as  to  conformation  and  suita- 
bility for  such  breeding  and  by  veterinary  surgeons  for  soundness. 
No  mare  is  awarded  a  nomination  ticket  that  does  not  come  up  to  the 
standard  of  conformation  and  is  also  free  from  all  hereditary  forms 
of  unsoundness.  The  entire  number  on  exhibition  are  examined  and 
graded  in  order  of  merit,  on  which  basis  the  nomination  tickets  are 
granted.  The  preference  is  given  to  desirable  young  nuires  under 
G  years  of  age.  This  is  not  done  in  the  belief  that  mares  of  such  an 
age  are  better  breeders  than  older  mares,  but  for  the  purpose  of 
encouraging  the  farmers  to  retain  their  best  young  mares  for  breed- 
ing purposes.  Not  more  than  one  nomination  ticket  is  granted  to  one 
farmer,  except  when  the  desirable  mares  are  too  limited  in  number 
to  fill  the  nomination  list  for  the  county.  Exacting  rules  have  been 
adopted  to  prevent  any  misuse  of  the  tickets  granted. 

Wlien  awarded  a  nomination  ticket,  the  farmer  selects  from  the 
list  of  registered  sires  in  his  county  his  first  and  second  choices  and 
forwards  them  io  the  department  of  agriculture.  In  case  the  list  of 
his  first  choice  is  not  already  full  he  is  granted  the  use  of  it,  but 
should  that  list  be  full  he  is  given  another  choice  whose  list  is  not 
full.  In  the  year  1903  there  were  1,792  nomination  tickets  granted  to 
farmers  in  the  various  parts  of  Ireland  for  the  use  of  Thoroughbred 
sires.  This  work  has  already  done  a  great  deal  of  good.  It  has 
stimulated  an  interest  in  good  horse  breeding  and  a  desire  on  the  part 
of  the  small  farmer  to  retain  his  best  mares  for  breeding  purposes. 

(3)  Premiums  for  Thoroughbred  stallions. — In  executing  its  work 
the  department  has  had  to  encounter  many  diffi^ulti^^.y  ^^^eaual 
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distribution  of  suitable  sires  in  the  various  counties  had  to  be  solved. 
Wliile  one  county  had  more  than  a  sufficient  number  to  meet  the 
demand,  some  other  county  would  not  have  enough  to  meet  the  needs 
of  the  people.  This  difficulty  has  been  partially  overcome  by  award- 
ing liberal  premiums,  amounting  to  $500  each,  to  stallion  owners  as 
an  inducement  for  them  to  stand  one  of  their  sires  which  was  regis- 
tered by  the  department  in  some  county  w^hich  did  not  have  a  suffi- 
cient supply  of  its  own.  The  awarding  of  such  a  premium  did  not 
alter  the  amount  of  the  service  fee,  but  served  as  an  inducement  to 
send  the  horse  into  a  new  territory.  This  scheme  has  been  very  help- 
ful to  many  of  the  less  progressive  counties. 

(4)  Loans  for  the  purchase  of  Thoroughbred  stallions. — To  fur- 
ther assist  in  solving  the  difficulty  previously  mentioned  concerning 
the  scarcity  of  desirable  sires  in  certain  counties,  the  department 
inaugurated  another  plan  which  has  given  good  results.  Under  cer- 
tain conditions,  approved  applicants  (either  individuals  or  associa- 
tions) may  secure  loans  from  the  department  for  the  purchase  of 
stallions.  This  is  only  done  in  those  counties  where  there  is  not  a 
sufficient  number  of  registered  sires.  Before  granting  a  loan  the 
department  must  approve  the  animal  to  be  purchased  and  the  price  to 
be  paid,  and  the  intending  purchaser  or  association  must  insure  the 
animal  in  question  for  the  full  amount  of  purchase  price  in  some 
reliable  live-stock  insurance  company  and  deposit  the  policy  with 
the  department,  must  pay  one-third  of  the  purchase  price  of  the 
horse,  and  furnish  suitable  bonds  for  the  remaining  two-thirds, 
which  is  loaned  by  the  department  at  2^  per  cent  per  annum  and  to 
be  paid,  with  interest  due,  in  five  equal  annual  installments.  The 
department  also  reserves  the  right  to  inspect  the  horse  at  all  times 
until  he  is  paid  for  by  the  purchasers.  Should  there  be  any  doubt 
in  the  opinion  of  the  department  as  to  the  care  and  attention  which 
the  horse  is  having  they  can  remove  him  elsewhere.  This  form  of 
aid  has  been  drawn  upon  by  many  counties  and  is  regarded  quite 
satisfactory. 

(5)  Recognition  of  hunter  sires  and  establishing  hunter  -  type  of 
horse, — During  the  present  year  (1904)  the  department  has  inaugu- 
rated a  line  of  work  which  has  for  its  purpose  the  establishment  of  a 
distinct  type  and  eventually  a  breed  of  hunter  horse.  The  greatest 
care  has  been  exercised  in  outlining  and  executing  the  initial  work. 
A  careful  examination  of  the  so-called  half-bred  horses  has  been 
made  and  12  of  the  best  have  been  chosen  as  suitable  animals  for 
registration  under  the  departmental  regulations.  A  work  of  such 
importance  must  of  necessity  be  carefully  conducted,  and  to  all 
appearances  every  precaution  to  guard  the  best  interests  of  the 
plan  is  receiving  the  attention  of  those  in  charge. 
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METHODS   OF   FEEDING   AND   MANAGEMENT. 

In  a  discussion  of  the  methods  of  feeding  and  management  of 
hunter  horses  as  practiced  in  Ireland  it  must  be  stated  at  the  outset 
that  there  is  no  such  thing  as  uniformity  of  details  in  this  work. 
DiflFerent  people  practice  very  different  methods  in  their  attempts  to 
accomplish  the  same  end,  namely,  the  development  of  a  good  horse. 
Notwithstanding  this  fact,  there  are  certain  phases  of  the  work  com- 
mon to  all  parts  of  the  country.  Furthermore,  the  fundamental  prin- 
ciples of  the  methods  in  vogue  on  the  most  successful  farms  are,  when 
compared,  very  much  the  same.  In  this  connection  a  general  review 
of  the  methods  practiced,  with  special  attention  given  to  those  of  the 
more  successful  breeders,  will  be  presented* 

THE   FEEDING   AND    MA!«AQEM£NT   OF    THE    STALLION. 

The  stallions,  as  a  rule,  receive  considerable  attention.  They  are 
well  fed  and  generally  fairly  well  exercised.  The  stable  accommoda- 
tions are  very  good^  each  horse  having  a  roomy  box  stall  which  is 
warmly  constructed,  generally  of  stone,  and  well  bedded.  Earthen 
floors  are  the  most  prevalent,  but  in  some  instances  cobblestone  is 
used.  On  some  farms  exercising  paddocks  are  connected  with  each 
stall,  but  the  most  common  practice  is  to  have  an  exercising  lot  in 
which  each  animal  is  allowed  a  certain  amount  of  time  each  day. 
These  lots  are  usually  long  and  narrow  rather  than  square.  With 
long  and  narrow  exercising  lots  there  is  much  less  danger  from  acci- 
dents than  is  the  case  in  square  lots,  where  the  horse  can  run  in  a 
circle.  Some  horsemen,  however,  prefer  having  their  stallions  walked 
or  ridden  a  certain  distance  each  da3\  The  Irish  horsemen  are  strong 
advocates  of  plenty  of  fresh  air  for  their  breeding  horses.  Tliey  also 
believe  in  abundant  exercise,  claiming  that  it  develops  and  hardens 
the  muscles  of  their  stallions,  thus  rendering  them  more  useful  sires 
of  hunter  horses.  In  some  instances  sires  are  even  used  in  tlie  hunts, 
but  this  practice  is  very  rare  at  the  present  time.  After  the  breeding 
season  is  over  the  rations  of  the  horses  are  reduced,  especially  so  far 
as  the  grain  part  is  concerned.  Succulent  feeds,  such  as  fodder  crops, 
roots,  and  mashes,  are  used  instead  of  the  hay  rations.  Tlie  mashes 
consist  of  bran,  crushed  oats,  and  a  small  allowance  of  roots,  all 
steamed  and  fed  in  the  evening.  For  the  grain  part  of  the  ration 
oats  and  bran  are  used.  It  is  a  rare  thing  to  find  any  other  grain 
than  oats  used.  Sometimes  barley  in  the  steamed  form  is  fed  in 
small  quantities,  but  it  is  not  used  as  a  regular  grain  feed;  Corn  is 
never  fed  to  stallions.  Horsemen  claim  that  corn  is  too  much  of  a 
fattening  and  heat-producing  ration  to  be  used  as  a  feed  for  breeding 
animals;  that  when  corn  is  used  it  is  next  to  impossible  to  keep  the 
blood  in  good  condition,  and  that  sooner  or  later  it  will  cause  trouble 
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in  the  legs ;  that  even  with  the  use  of  barley  the  greatest  of  care  is  nec- 
essary, and  the  animal  must  receive  more  exercise  than  is  necessary 
wjien  oats  and  bran  are  fed.  For  roughage  long  hay  in  moderate 
quantities,  about  10  or  11  pounds  per  horse  per  day,  is  used,  but  many 
horsemen  prefer  good,  clean,  well-cured  clover  hay  to  all  other  kinds, 
as  it  has  a  favorable  influence  on  the  digestive  organs.  During  the 
winter  season  mashes  and  roots  are  fed,  but  are  gradually  reduced  as 
the  breeding  season  approaches,  as  all  horse  owners  are  anxious  to 
have  their  stallions  in  firm  flesh — not  soft  and  flabby — when  the  breed- 
ing season  opens.  Mashes  are  fed  three  times  per  week  during  the 
winter,  and  consist  of  crushed  oats  and  bran  for  horses  in  good  con- 
dition. Horses  that  are  not  in  good  condition  usually  get  a  small 
allowance  of  oil  cake  in  connection  with  their  mashes.  Long  hay  of 
mixed  variety  is  used,  and  the  amount  is  reduced  somewhat  in  quan- 
tity and  more  grain  is  fed.  The  grain  ration  consists  solely  of  oats 
and  bran,  and  from  12  to  16  pounds  per  day  are  fed,  in  accordance 
with  the  size,  condition,  and  work  of  the  horse.  During  the  breeding 
season  the  stallion  is  regularly  exercised  and  fed  liberally  on  oats, 
bran,  and  long  hay.  Regular  grooming  is  practiced  at  all  seasons  of 
the  year.  On  every  farm  visited  the  owners  strongly  recommended 
liberal  feeding  of  natural  feed  stuffs,  such  as  tended  to  keep  the  sys- 
tem of  the  animal  cool,  regular  exercise,  and  plenty  of  it,  as  being  the 
essential  features  of  the  successful  management  of  a  stallion.  In  no 
instance  were  any  of  the  stallion  owners  feeding  condiments  of  any 
kind,  and  all  considered  the  use  of  such  articles  as  not  only  unneces- 
sary, but  dangerous  when  fed  to  stallions. 

THE   FEEDING    AND   MANAGEMENT   OF   THE   BROOD    MARE. 

There  is  more  diversity  in  the  methods  practiced  of  managing  the 
brood  mares  than  in  the  case  of  the  stallions.  This  is  due  to  the  fact 
that  on  the  majority  of  the  farms  the  mares  are  required  to  do  the 
most  of  the  work.  On  some  farms,  however,  the  brood  mares  are  not 
worked  at  all,  but  this  is  the  exception  to  the  general  rule.  Where 
the  mares  are  not  required  to  work,  they  are  usually  allowed  to  graze 
throughout  the  entire  year,  except  in  the  case  of  severe  storms  and 
for  a  few  weeks  previous  to  and  after  foaling  time  when  early  foals 
are  reared.  After  the  foal  is  weaned  and  during  the  early  winter 
months,  no  additional  food  is  given  except  when  the  supply  of  grass 
is  short.  Wlien  the  supply  of  grass  is  not  sufficient,  some  oats  or 
oats  and  bran  are  fed.  For  a  short  time  previous  to  foaling  time, 
a  small  allowance  of  oats  or  oats  and  bran  is  usually  fed.  WTiile 
suckling  the  foal,  the  general  practice  is  to  give  no  feed  except  what 
the  mare  is  able  to  gather  in  the  pasture  lot.  In  some  instances  a 
little  crushed  oats  and  bran  are  fed  throughout  the  entire  suckling 
period,  but  this  practice  is  not  common. 
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The  mares  that  are  used  for  the  regular  farm  work,  in  addition  to 
rearing  foals,  are  handled  in  a  very  diiferent  manner.  The  busiest 
seasons  of  the  year  on  the  Irish  farms  are  the  spring,  summer,  and 
early  fall  months.  With  more  than  four-fifths  of  the  entire  country 
under  grass  we  can  understand  that  the  tilling  of  the  soil  is  not  a  very 
heavy  task.  Furthermore,  the  nature  of  the  soil  is  such  as  to  render 
the  work  very  light,  and  thus  there  is  less  heavy  farm  work  than  is 
usual  where  the  land  is  more  difficult  of  cultivation.  These  condi- 
tions are  all  very  favorable  from  the  standpoint  of  working  the  brood 
mare.  The  amount  of  work  usually  demanded  of  such  an  animal  is 
not  much  more  than  good  exercise. 

During  the  fall  and  winter  months,  after  the  foal  has  been  weaned, 
these  mares  are  grazed  the  greater  part  of  the  time,  especially  when 
not  at  regular  work.  Even  when  worked,  it  is  the  custom  to  allow 
them  the  run  of  a  grass  lot  at  night.  In  addition  they  are  fed 
liberally  on  oats — sometimes  bran  and  oats.  As  the  foaling  time 
approaches  they  are  given  very  good  care  and  are  liberally  fed  on 
good  mixed  or  clover  hay,  morning  and  evening,  with  oats  and  bran 
for  the  grain  ration.  V/hen  not  at  work  and  the  weather  conditions 
are  favorable,  they  are  allowed  the  run  of  a  grass  lot  during  the  day, 
as  in  this  way  the}^  get  regular  exercise  and  sufficient  grass  to  keep 
them  in  good  health.  This  method  of  treatment,  with  more  or  less 
light  work,  is  practiced  up  to  foaling  time.  They  are  then  furnished 
a  roomy  box  stall  and  are  given  about  a  week's  rest  before  being  put 
to  work  again.  During  the  suckling  season  the  mares  are  Avell  fed  on 
crushed  oats  and  bran.  In  some  instances  the  foals  are  allowed  to 
run  with  the  mothers  while  at  work,  while  others  prefer  keeping  the 
foals  confined  during  the  day  and  allowing  them  to  run  with  the 
mothers  on  a  grass  lot  during  the  night.  Excellent  results  have  been 
obtained  by  this  system  of  regular  work  and  liberal  feeding.  Under 
the  existing  conditions  in  Ireland  it  has  much  to  commend  its  general 
use.  In  this  manner  the  brood  mares,  in  addition  to  doing  the 
regular  farm  work,  rear,  on  an  average,  about  two  foals  every  three 
years,  which^is  very  helpful  to  these  small  farmers.  Both  the  dams 
and  the  progeny  appear  to  be  in  good  condition,  and  from  what 
could  be  learned  colts  produced  in  this  manner  developed  into  as 
useful  horses  as  those  from  idle  mares. 

THE    FEEDING    AND    MANAGEMENT   OF   THE    FOAL. 

One  of  the  most  vital  points  to  be  observed  in  the  successful  pro- 
duction of  hunter  horses  is  the  proper  care  and  nourishment  of  the 
foal.  While  good  breeding  is  indispensable,  good  feeding  and  man- 
agement are  of  equal  importance,  as  the  size  and  conformation  of  the 
horses  are  more  or  less  determined  by  the  proper  and  continuous 
nourishment  of  the  animal  while  young.    This  is  especially  true 
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since  the  general  tendency  for  horses  of  this  class  is  to  be  undersized ; 
thus  every  effort  should  be  made  to  promote  regular,  uniform  growth 
from  the  date  of  birth  until  maturity.  All  successful  breeders 
strongly  emphasized  this  point,  and  stated  that  in  their  observations 
poor  feeding  of  young  anijnals,  especially  after  weaning  time,  had 
been  the  cause  of  much  disappointment  on  the  part  of  small  farmers 
in  their  efforts  to  produce  useful  hunter  horses. 

The  best  farmers  and  breeders  practice  the  grain  feeding  of  foalsy 
in  addition  to  the  mother's  milk,  from  the  time  the  foal  is  about  three 
weeks  old.  Personal  observation  leads  the  writer  to  believe  that  the 
best  horses  are  started  in  this  manner.  It  has  not  been  found  a  diffi- 
cult task  to  teach  the  foal  to  eat  some  finely  crushed  oats  and  bran^ 
especially  in  the  case  of  those  foals  whose  dams  are  regularly  worked. 
At  the  beginning  but  very  little  of  such  feed  is  given.  As  the  foal 
grows  older  and  becomes  larger  the  amount  is  gradually  increased 
until  at  4  months  old  from  3  to  4  pounds  are  fed  daily,  in  accord- 
ance with  the  condition  of  the  colt  and  the  amount  of  milk  fur- 
nished by  the  dam.  This  grain  ration,  in  addition  to  the  mother's 
milk,  produces  a  strong,  well-developed,  vigorous  foal,  which,  when 
weaned  from  its  mother  at  5^  or  6  months  old,  grows  right  along 
without  any  setback.  After  weaning,  the  foal  is  fed  its  regular 
allowance  of  grain  and,  in  addition,  has  the  run  of  a  grass  lot  during 
the  day  and  a  comfortable,  well-bedded  box  stall  with  some  good  hay 
to  eat  during  the  night.  This  method  is  practiced  during  the  more 
favorable  fall  months. 

Special  attention  is  given  to  the  wintering  of  foals.  Shelter  and 
warmth  are  regarded  as  being  fully  as  important  as  good  feeding. 
Allowing  foals  to  run  out  all  winter  is  regarded  as  being  a  fatal 
error,  as  it  usually  causes  the  foal  to  get  a  setback  from  which  it  sel- 
dom recovers.  While  abundance  of  fresh  air  and  out-of-door  exer- 
cise are  given  during  favorable  weather,  yet  comfortably  bedded^ 
warm  box  stalls  are  highly  recommended  for  night  use  and  during 
unfavorable  weather.  The  winter  rations  consist  of  a  liberal  allow- 
ance of  good  mixed  hay  for  roughage  and  crushed  oats  and  bran  for 
the  grain  ration.  Some  of  the  most  successful  horse  producers  feed 
a  small  allowance  of  oil  cake  in  connection  with  the  crushed  oats  and 
bran.  Sometimes  foals  which  are  not  thriving  well  are  fed  a  mash 
of  cooked  turnips,  bran,  and  crushed  oats  about  twice  a  week. 

THE  FEEDING  AND  MANAGEMENT  OF  COLTS  AFTER  THEIR  FIRST  WINTER- 

The  summering  of  yearlings  that  have  been  well  wintered  is  not  a- 
difficult  task.    The  common  practice  is  to  allow  them  a  good  run  on 
grass,  with  plenty  of  fresh  water  at  all  times.    Nothing  additional  is 
given,  as  the  grass  alone  not  only  produces  good  growth  of  bone  and  . 
muscle,  but  also  maintains  a  good  condition  of  flesh.    Few  countries 
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are  so  fortunate  as  Ireland  from  the  standpoint  of  grass  production. 
A  moist  climate  insures  a  good  supply  at  all  times,  but  of  more  im- 
portance still,  from  a  horse-producing  standpoint,  is  the  quality  of 
the  grass  produced  from  the  limestone  subsoil.  This  grass  is  rich  in 
mineral  matter,  and  thus  young  horses  grown  upon  this  soil  are  noted 
for  the  size  and  quality  of  their  bone.  Such  natural  conditions  are 
very  beneficial  in  the  development  of  young  horses.  The  methods 
employed  in  the  wintering  of  yearlings  are  similar  to  those  in  the  case 
of  foals,  the  principal  difference  being  that  yearlings  can  stand  more 
exposure  and  thus  remain  out  of  dooi^  more.  In  this  manner  they 
are  grazed  a  considerable  portion  of  the  time,  especially  during  favor- 
able weather.'  For  roughage  the  usual  feed  is  mixed  hay,  but  clean 
clover  hay  is  fed  on  many  farms.  The  grain  ration  consists  almost 
solely  of  oats;  in  some  instances  bi'an  is  also  given.  Animals  that 
do  well  receive  no  other  feed,  but  those  that  are  thin  receive  mashes 
about  twice  per  week  and  sometimes  oil  cake,  the  main  object  being 
to  keep  them  growing  well  and  on  the  cheapest  ration  possible,  as 
foodstuffs  are  usually  scarce. 

The  summer  and  winter  management  of  2-year-old  colts  is  very 
simple.  During  the  summer  months  they  are  grazed  on  good  grass 
and  f  urnidied  plenty  of  pure  water.  This  sj'stem  of  grazing  is  prac- 
ticed throu^iout  the  major  portion  of  the  winter  season,  especially 
when  the  weather  is  at  all  favorable  and  the  grass  supply  sufficient 
At  other  times  mixed  hay  and  straw  are  fed,  but  grain  of  any  kind 
is  seldom  given,  except  to  thin  colts.  Thus,  as  2-year-olds  they  are 
given  but  little  care  and  very  little  feed  aside  from  what  they  gather 
themselves.  \Mien  they  arrive  at  the  age  of  3  years  more  care  and 
attention  are  demanded  if  retained  on  the  farm.  At  this  age,  how- 
ever, a  great  many  farmers  dispose  of  their  colts  to  dealers  and  farm- 
ers who  make  a  business  of  training  tl^m  for  sale.  This  is  especially 
true  in  the  fall  of  the  year  when  the  colts  are  3^  years  old.  There  is 
always  a  considerable  foreign  demand  for  such  animals.  From  this 
time  on  they  must  be  better  fed,  as  more  or  less  training  must  be  done. 
It  is  very  important  that  these  young  animals  should  be  well  halter 
broken,  used  to  the  bit,  saddle,  and  other  sudi  things.  \ATien  this 
training  does  not  commence  at  3  years  of  age  or  even  before,  much 
difficulty  is  usually  encountered  in  accomplishing  it.  It  often  liap- 
pens  that  an  otherwise,  good  horse  is  ruined  from  a  hunter  standpoint 
by  being  allowed  to  run  too  long  before  an  attempt  is  made  to  train 
him.  No  horse  can  be  classed  as  a  desirable  hunter  that  is  not  well 
broken. 

DEVEL0P3IENT  AND  EDUCATION  OF   HUNTERS. 

Good  manners  and  good  disposition  are  most  essential  features  in 
this  class  of  horses.    They  are  of  the  first  importance  when  it  c<Mnes 
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to  the  selection  of  a  horse  for  this  kind  of  work.  The  man  in  a 
chase  has  no  time  to  spend  on  educating  his  horse  to  pass  obstacles. 
While  much  time  is  usually  required  to  educate  a  horse  properly, 
yet  there  is  little  or  no  uniformity  of  method  pursued  in  this  work. 
Each  man  has  his  own  ideas  as  to  the  best  manner  of  accomplishing 
this  end.  This  is  usually  done  by  the  boys  and  young  men.  On  those 
farms  where  boys  are  scarce  the  colts  are  usually  sold  at  3  or  3^ 
years  of  age.  There  are  always  plenty  of  buyers  for  such  animals^ 
The  training  consists  of  teaching  the  animal  the  iise  of  the  bit  and 
saddle  at  first.  When  this  is  accomplished  the  animal  must  be 
taught  to  jump  fences,  ditches,  and  to  pass  obstacles  of  all  kinds. 
Other  points,  smrh  as  getting  them  accustcHXked  to  hounds,  is  accom- 
plished in  many  ways.  The  principal  points  are  those  mentioned, 
namely,  the  free  use  of  the  bit  and  the  saddle  and  the  jumping  of  all 
kinds  of  obstacles  that  are  usually  enccHintered  in  the  course  of  a 
hunt.  While  a  horse  is  not  considered  sufficiently  mature  to  with- 
stand the  hardships  of  hunting  until  he  is  5  years  old,  many  are  pur- 
chased and  used  for  some  light  work  in  their  4-year-old  form.  Tliis 
is  due  to  the  difficulty  which  hunting  men  find  in  securing  desirable 
horses  of  a  more  mature  age,  and  thus  they  are  eompdted  to  purchase 
the  younger  animals  and  partially  grow  them  for  their  own  use* 

The  Irish  farmers,  breeders,  and  especially  horse  dealers  fully 
understand  fitting  and  preparing  their  horses  for  sale  purposes. 
Nothing  is  left  undone,  either  in  the  line  of  grooming  or  fieeding, 
which  will  enhance  the  value  of  an  animal.  They  are  offered  in 
the  pink  of  condition.  The  attractive  skin,  with  its  coat  of  silky 
hair,  is  usually  the  result  of  judicious  feeding  of  steamed  mashes  of 
oats,  barley,  bran,  and  oil  meal,  in  addition  to  the  regular  hay-and- 
oat  ration.  Hand  rubbing  of  all  parts  of  the  body  also  plays  an 
important  part  in  securing  the  desired  end.  The  tails  are  always 
squared,  manes  pulled,  and  legs  neatly  clipped. 

SOURCES  0^  DEMAND   FOR    HORSES   OF   HUNTER   TYPE. 

The  Iridbi  people  are  fortunate  in  having  a  ready  market  for  all 
surphis  horses.  Those  of  the  highest  type  are  purchased  for  hunting, 
while  animals  bred  along  the  same  lines  but  deficient  in  size  or 
quality  are  used  for  other  demands  at  smaller  prices.  By  this  sys- 
tem of  breeding  some  half  a  dozen  or  more  classes  of  horses  are 
produced  for  which  there  is  a  foreign  demand  at  very  good  prices. 
They  might  be  divided  as  follows:  Weight-carrying  hunters  (heavy^ 
medium,  and  light),  mares  and  fillies  for  breeding  purposes,  saddle 
horses,  officers'  remounts,  troopers'  remoimts,  harness  horses,  and 
hack,  or  cab^  horses. 
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WEIGHT-CARRYING    HUNTERS. 

The  most  valuable  and  also  the  most  difficult  class  of  horse  to  pro- 
duce is  the  weight-carrying  hunter.  This  class  is  divided  into  three 
subclasses  according  to  their  size  and  substance,  and  thus  their  ability 
to  carry  weights.  While  there  is  a  strong  demand  for  all  three  of 
these  classes  at  substantial  prices,  the  highest  prices  are  always  secured 
for  those  animals  belonging  to  the  heavy-weight  class.  Good  heavy- 
weight hunters  with  lots  of  quality  and  good  manners  command 
from  $800  to  $2,500.  Such  animals  must  be  thoroughly  broken, 
"  good  lookers,"  "  fast  goers,"  and  "  long  stayers."  Young  horses 
from  3  to  4  years  old,  possessing  the  conformation  and  quality  de- 
sired in  this  class  of  animal,  sell  for  from  $400  to  $600  in  their  green 
state. 

Thus  such  horses  prove  profitable  investments  to  both  the  pro- 
ducer and  the  trainer.  Medium  and  light  weight  hunters,  when  well 
trained,  command  from  $500  to  $1,500,  depending  upon  their  sub- 
stance, quality,  and  manners.  Young  horses  of  the  type,  quality, 
and  conformation  necessary  to  make  good  medium  and  light  weight 
hunters  sell  in  their  green  state  for  prices  ranging  from  $200  to  $500. 
T\Tiile  some  of  these  horses  are  used  by  hunting  men  in  Ireland,  the 
majority  go  to  England,  Scotland,  and  Continental  countries. 

MARES   AND   FILUES   FOR  BREEDING   PURPOSES. 

Good  young  mares  and  fillies  of  the  desired  type,  conformation, 
and  quality  demanded  in  the  weight-carrying  himter  horse  are  in 
strong  demand  for  breeding  purposes.  \Vhile  many  countries  pur- 
chase some  of  these  animals,  Germany  affords  the  best  market. 
This  is  due  to  the  fact  that  the  German  Government  is  very  desirous 
of  having  a  strong  military  remount  system  and,  so  far  as  possible, 
to  produce  all  their  horses  within  their  own  country.  Thus,  instead 
of  annually  importing  animals  for  military  purposes,  they  are  im- 
porting female  stock  to  be  used  by  their  own  people  in  producing 
useful  home-grown  horses.  German  buyers  pay  regular  visits  to 
the  Irish  horse  shows  and  fairs  for  the  purpose  of  selecting  the  best 
young  mares  from  3  to  6  years  of  age.  Mares  of  the  proper  age 
command  from  $500  to  $1,000  each,  in  accordance  with  the  amount 
of  quality,  substance,  and  size  which  they  possess. 

SADDLE   HORSES. 

There  has  always  been  a  very  good  home  and  foreign  demand 
for  saddle,  or  riding,  horses.  Such  horses  must  show  quality,  fair 
size,  good  style,  nice  disposition,  and  good  manners.  For  this  class 
of  animals  there  is  a  strong  demand  at  fairly  remunerative  prices. 
The  prices  are  certainly  good,  since  the  animals  are  really  misfits  in 
the  breeding  of  hunter  horses.  Such  animals  command  from  $175 
to  $500  each.    The  highest  prices  are  usually  obtained  for  well- 
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trained  horses  showing  nice  style  and  action  and  suitable  for  ladies. 
Such  animals  in  their  green  state  command  from  $150  upward. 

ABMY   BEMOUNTS. 

There  is  a  regular  and  growing  demand  for  army  remount  horses. 
This  includes  the  demands  of  the  British  army  and  those  of  prac- 
tically all  the  European  countries.  The  best  demand  comes  from 
several  of  the  European  countries,  which  pay  the  highest  prices. 
Prices  for  horses  of  this  kind  are,  to  a  certain  extent,  fixed,  and 
those  countries  with  the  highest  limits  are  always  in  a  position  to 
get  the  best  animals.  Two  grades  of  horses  are  demanded  for 
this  purpose.  The  best  class  are  the  horses  used  by  army  officers. 
Such  animals  must  possess  fair  size,  good  conformation,  fair  quality, 
and  considerable  speed.  Horses  which  do  not  show  enough  breeding 
for  hunters  are  often  sold  as  officers'  remounts.  The  prices  vary  in 
different  countries  and  range  from  $200  to  $315.  They  are  purchased 
when  4  years  old,  do  not  require  special  training,  and  can  be  bought 
directly  from  the  breeders.  The  second  class,  that  of  trooper  re- 
mounts, are  animals  of  fair  size  and  strength.  The  more  Thorough- 
bred blood  they  contain  the  better,  but  usually  they  are  the  result  of 
mating  a  Thoroughbred  sire  and  a  grade  draft  mare  or  an  agricul- 
tural sire  and  a  high-grade  Thoroughbred  mare.  Such  animals  usu- 
ally sell  at  $140  to  about  $195  when  4  years  old.  Many  farmers 
find  them  fairly  profitable  animals  to  produce.  Such  horses  could 
certainly  be  produced  to  better  advantage  in  a  range  country. 

HARNESS    HORSES. 

In  the  production  of  hunter  horses  there  is  always  a  fair  per- 
centage which  make  useful  harness  animals.  This  class  includes 
those  which  are  too  rangy  for  hunter  purposes.  From  a  harness- 
horse  standpoint  they  show  remarkable  quality  and  finish,  good  style, 
fair  action,  and  wonderful  endurance.  Compared  with  horses  of 
coach  breeding,  the  hunter-bred  horses  are  generally  lacking  in 
that  high  knee  and  hock  action  which  is  so  much  sought  for  by 
many  horse  fanciers.  On  the  other  hand,  they  possess  a  long,  easy 
stride,  which  renders  covering  long-distance  journeys  an  easy  task. 
Their  value  in  the  harness-horse  market  varies  much  in  accordance 
with  the  demand.  T^Tiere  high-actioned  horses  are  wanted,  hunter- 
bred  horses,  as  a  rule,  sell  at  comparatively  low  prices,  but  when  free, 
easy,  and  graceful  drivers  are  wanted  they  sell  at  premium  prices. 
The  general  range  of  prices  will  vary  from  $200  to  $1,000  each, 
according  to  the  breeding  and  quality  of  the  horses  and  the  market 
demands. 

CAB   AND   HACK    HORSES. 

This  includes  the  misfits  and  blemished  or  unsoimd  animals.  The 
prices  are  low  and  vary  in  accordance  with  the  supply  and  demand. 
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Description  of  Plate  8. 

This  illustration  represents  Moyglass,  winner  of  first  prize  in  a  class  of  over 
70  heavy-weight  hunters,  the  hunters'  champion  cup  for  the  horse  best  suited  for 
a  hunter  (competition  open  to  all  classes),  and  the  Coote  challenge  cup  for  the 
best  weight-carrying  hunter,  mature  or  immature,  in  all  the  heavy-weight  classes 
at  the  Royal  Dublin  Society's  show  in  1904.  He  is  a  chestnut,  5  years  old,  and 
was  sired  by  a  Thoroughbred.  Somewhat  more  substance  all  through  would 
improve  him,  but  from  the  standpoint  of  quality  and  finish,  few  if  any  better 
heavy-weight  hunters  have  been  exhibited  in  many  years. 
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Description  of  Plate  9. 

Fig.  1. — This  Illustration  represents  Gold  Dust,  who  won.  first  prize  In  an  un- 
usually large  and  strong  class  of  medium-weight  hunters  and  the  hunters* 
champion  cup  at  the  Royal  Dublin  Society's  show  in  1903.  He  was  a  horse  of 
great  substance  in  all  parts,  of  medium  height,  and  very  good  quality. 

Fig.  2. — Bonny  Morn,  winner  of  first  prize  in  a  class  of  more  than  100  entries 
for  medium-weight  hunters  and  Samuel  Ussher  Roberts's  challenge  cup  for 
hunters  bred  in  Ireland  at  the  Royal  Dublin  Society's  show  in  1004.  This  is  a 
handsome  chestnut  horse,  with  plenty  of  substance  and  quality  to  warrant  him 
a  place  in  the  best  of  medium-weight  hunters. 
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FiQ.  1.— Medium-weight  Hunter  Gelding  Gold  Dust. 


Fig.  2.— Medium-weight  Hunter  Gelding  Bonny 
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Description  of  Plate  10. 

Fio.  1. — ^Thls  Illustration  represents  Speck,  the  first-prize  winner  in  a  class 
for  young  horses  suitable  to  become  medium-weight  hunters  at  the  Royal  Dublin 
Society's  show  in  1903.  She  Is  pronounced  by  good  judges  as  being  an  excep- 
tionally strong  medium-weight  mare,  having  ample  substance  to  carry  her 
weight. 

Fig.  2. — This  illustration  represents  the  promising  4-year-old  gelding  Lord 
Prosperous,  winner  of  first  prize  In  a  strong  class  of  young  horses  suitable  for 
heavy-weight  hunters,  also  reserve  to  Moyglass  for  the  Coote  challenge  cup  at 
the  lioyal  Dublin  Society's  show  in  1904.  lie  is  an  exceptionally  good  young 
horse  in  most  respects  and  has  wonderful  quality. 
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Plate  10. 


FiQ.  1.— Medium-weight  Hunter  Mare  Speck. 


FiQ.  2.— Four-year-old  Heavy-weight  Hunter  GELDiNQjiiQRDbPRosPERdi 
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Description  of  Plate  11. 

Fig.  1. — This  is  a  very  good  illustration  of  General  Peace,  winner  of  first  prize 
iu  the  class  of  Thoroughbred  stallions  suitable  to  get  weight-carrying  hunters, 
and  the  Croker  challenge  cup  for  the  best  stallion  of  any  age  at  the  Royal  Dublin 
Society's  show  in  1904.  He  is  a  most  attractive  looking  10-year-old  brown  horse, 
and  has  won  a  great  many  valuable  races  in  his  day.  He  girths  well,  has  mus- 
cular back  and  quarters,  stands  on  short  legs,  has  almost  9  inches  of  bone  below 
the  knee,  unusual  quality  throughout,  and  is  considered  by  good  judges  to  be  the 
right  stamp  of  a  horse  to  breed  weight-carrying  hunters.  It  is  but  fair  to  say 
that  while  this  horse  has  the  desirable  qualities  of  a  high-class  hunter  sire,  he 
has  never  been  used  for  this  purpose.  His  unusual  breeding,  individual  excel- 
lence, and  his  success  on  the  race  course  have  won  for  him  such  a  strong  admira- 
tion among  the  breeders  of  race  horses  that  his  service  fees  are  not  within  the 
reach  of  the  average  farmer.  He  is  allowed  but  40  mares  per  year,  at  a  fee  of 
$250  per  mare. 

Fig.  2. — This  is  a  good  likeness  of  Royal  Mask,  winner  of  first  prize  in  the 
class  for  Thoroughbred  stallions  suitable  to  get  weight-carrying  hunters,  and 
the  Croker  challenge  cup  at  the  Royal  Dublin  Society's  show  in  1903,  and  winner 
of  second  prize  at  the  same  show  in  1904,  when  he  was  beaten  by  General  Peace. 
This  horse  is  a  chestnut  in  color,  and  possesses  wonderful  substance.  He  is  a 
typical  hunter  sire.  Few  horses  show  stronger  development  of  bone  and  muscle 
in  all  parts.  In  point  of  quality  and  finish  he  Is  surpassed  by  General  Peace. 
Royal  Mask,  while  used  chiefly  as  a  sire  of  Thoroughbred  stock,  has  sired  many 
good  hunters.  If  his  fees  were  within  the  reach  of  all  classes  of  farmers,  few 
horses  would  be  in  more  popular  demand. 
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Fig.  1.— Thoroughbred  Stallion  General  Peace 


Fig.  2.-TH0R0UQHBRED  STALLION   ROYAL  MASK. 
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Description  of  Plate  12. 

Fio.  1 — This  is  a  fairly  good  representation  of  Red  Prince  II,  wlio  won  first 
prize  in  a  strong  class  of  Thoroughbred  stallions  suitable  to  get  weight-carrying 
hunters,  and  the  Croker  challenge  cup  at  the  Royal  Dublin  Society's  show  In 
1902,  and  was  second  in  class  to  Royal  Mask  at  the  same  show  in  1903.  Few*  if 
any  other  sires  of  hunter  horses  are  more  highly  appreciated  by  horsemen  than 
Red  Prince  II.  While  used  in  his  owner's  stud  as  a  Thoroughbred  sire,  he  is 
also  used  freely  as  a  sire  of  hunter  stock.  Ills  wonderful  depth  of  body  and 
strength  of  back  and  loin  are  seldom  equaled  in  a  sire  of  Thoroughbred  blood. 
He  has  ample  bone  and  is  unusually  well  muscled  in  both  fore  and  hind  legs. 
He  has  also  very  good  quality  for  a  horse  of  his  age.  Being  in  his  teens  and 
having  done  hard  service,  his  knees  are  a  bit  "  over  "  now.  Barring  this  defect, 
it  is  doubtful  if,  he  has  an  equal,  in  point  of  conformation,  in  all  Ireland. 

Fig.  2. — This  Is  an  excellent  likeness  of  the  ftimous  hunter  stallion  Merry 
Matchmaker,  winner  of  several  first  prizes  and  gold  medals  at  tlie  leading  Eng- 
lish shows.  He  Is  registered  in  the  Hunter  Improvement  Society  Stud  Book  of 
England,  which  was  organized  for  the  purpose  of  developing  and  establishing  a 
hunter  breed  of  horses.  This  horse  was  sired  by  a  Thoroughbred  stallion  and 
out  of  a  mare  whose  racing  i>erformances,  soundness,  and  conformation  were 
sufficient  to  warrant  her  registry  In  the  Hunter  Improvement  Society  Stud 
Book.  Merry  Matchmaker  is  a  perfect  model  of  what  a  high-class  hunter  sire 
should  be.  He  possesses  the  style,  quality,  size,  and  substance  that  are  so 
necessary  In  the  make-up  of  a  typical  hunter  horse.  In  point  of  heart  girth 
and  bone  and  muscling  of  the  legs  he  has  few  equals.  He  Is  an  excellent  tyi>e  to 
keep  In  mind  when  selecting  a  hunter  sire. 
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FiQ.  T.^Thoroughbred  Stallion  Red  Phiimce  H, 


Fig.  2.— English-bred  Hunter  Stallion  Merry  Matchmaker. 
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Description  of  Plate  13. 

Fia.  1. — ^This  Is  a  fairly  good  likeness  of  the  Irish-bred  hunter  stallion  Bally- 
mena,  a  famous  prize  winner  at  the  leading  Irish  and  English  shows.  He  is 
also  registered  in  the  Hunter  Improvement  Society  Stud  Book  of  England.  He 
was  sired  by  a  Thoroughbred  stallion  and  out  of  a  weight-carrying  hunter  mare. 
His  dam  was  twice  a  winner  at  the  Belfast  show  in  a  class  open  to  mares  up  to 
210  pounds*  weight.  This  illustration  does  not  do  him  justice,  as  one  of  his 
front  legs  is  shown  badly  placed.  He  is  a  good,  strong  horse  in  all  his  parts, 
especially  in  the  bone  and  muscling  of  his  legs.  In  point  of  quality  and  depth 
of  body  he  is  not  the  equal  of  Merry  Matchmaker. 

Fig.  2. — This  is  an  excellent  illustration  of  the  famous  prize-winning  mare 
Grey  Pullet.  She  has  on  several  occasions  headed  the  class  of  mares  suitable 
to  produce  weight-carrying  hunters,  and  also  won  challenge  cups  at  the  Royal 
Dublin  Society's  show.  She  is  especially  strong  in  her  depth  and  width  of 
iKxIy  and  in  strength  of  bone  and  muscle  in  fore  and  hind  legs.  Her  progeny  have 
been  unusually  good  from  a  heavy-weight  hunter  standpoint  Taking  her  as  a 
whole,  she  is  of  a  type  that  commends  itself  to  all  horsemen  as  being  an  excel- 
lent utility  animal.  From  what  could  be  learned  of  her  breeding  she  is  the 
result  of  two  Thoroughbred  crosses  on  the  Irish  mare,  thus  making  her  a 
three-quarter  bred.  Many  reliable  breeders  were  free  to  class  her  as  being  the 
best  type  of  a  hunter  dam  in  the  country. 
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Fig,  1.— Irish-bi?eo  HyNxeH  Stallion  Ballymena, 


Fig.  2.— Hunter  Brood  Mare  Grey  Pullet. 
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Description  of  Plate  14. 

Fio.  1. — This  Is  a  very  good  likeness  of  Royal  Blood,  winner  of  second  pre- 
mium in  the  class  of  mares  over  6  years  old  suitable  to  produce  weight-carrying 
hunters,  at  the  Royal  Dublin  Society's  show  in  1904.  She  is  a  mare  of  quality 
and  finish,  but  somewhat  lacking  in  support  beneath  the  knees.  Aside  from 
this,  she  could  not  be  severely  criticised.  She  Is  an  excellent  producer,  as  her 
foai  headed  his  class  at  the  same  show  in  keen  competition.  When  mated 
with  the  right  kind  of  a  sire  she  Is  a  most  useful  mare;  but  compared  with 
Grey  Pullet  she  does  not  possess  the  substance,  as  indicated  by  heart  girth  and 
the  bone  and  muscle  development  of  the  limbs. 

Fig.  2. — This  represents  Maid  of  Orleans,  winner  of  first  prize  in  the  class 
for  mares  G  years  old  and  under  calculated  to  protluce  welght-carrjlng 
hunters,  at  the  Royal  Dublin  Society's  show  In  1904.  This  useful  young  -mare 
is  but  4  years  old,  and  her  filly  foal,  which  is  her  first,  won  highest  honors 
In  her  class.  Maid  of  Orleans  is  a  well-bred  mare,  shows  good  quality,  and  is 
considered  to  have  fair  bone  and  muscle  for  her  age.  While  a  good  animal, 
f-he  does  not  class  with  either  of  the  aged  mares  when  uniformity  of  conforma- 
tion is  considered. 


Digitized  by 


Google 


An.  Rpt.  B.  a.  I.  1904 
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FiQ.  1.— Hunter  Mare  Royal  Blood. 


FiQ.  2.— Four-year-old  Hunter  Mare  Maid  of  Orleans. 
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Descbiption  of  Plate  15. 

Fig.  1. — This  illustrates  Lady  Tacitus,  winner  of  first  prize  in  a  good  class  of 
mares  6  years  old  and  under,  possessing  hunter  conformation  and  bred  to  a 
Thoroughbred  sire,  at  the  Royal  Dublin  Society's  show  in  1904.  She  is  a  hand- 
some bay  4-year-old,  with  black  points.  From  the  standpoint  of  conformation, 
quality,  and  endurance  she  measures  up  well.     She  is  a  three-quarter  bred. 

Fig.  2. — This  is  an  excellent  likeness  of  the  3-year-old  filly  Star  of  Ross, 
winner  of  the  Pembroke  cup  for  the  young  hunters  bred  in  Ireland,  at  the 
Royal  Dublin  Societj'*8  show  in  1904.  This  young  three-quarter  bred,  in  point 
of  body  conformation  and  bone  and  muscling  of  legs,  shows  a  development 
rarely  equaled.  In  the  estimation  of  competent  Judges,  her  equal  has  not  been 
produced  in  years  in  Ireland.  At  the  recent  show  she  was  strongly  admired 
by  foreign  buyers,  and  offers  of  an  almost  incredible  size  were  refused,  as  her 
owner  desired  to  keep  her  in  Ireland.  She  Is  of  the  right  type  and  affords  an 
excellent  model  for  study. 
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Fio.  1 ,— Four-year-old  Hunter  Mare  Laov  Tacitus, 


Fig.  2.— Three-year-old  Hunter  Filly  Star  of  Ros3. 
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HIGHLAND  CATTLE.« 

By  John  Roberts, 
Editorial  Clerk,  Bureau  of  Animal  Industry, 

From  all  accounts  it  appears  that  comparatively  little  is  at  present 
known  about  Highland  cattle  in  the  United  States,  and  not  much 
interest  in  this  picturesque  old  breed  has  hitherto  been  manifested 
by  our  people.  Inasmuch,  however,  as  the  Highland  breed  has  some 
sterling  points  in  its  favor  as  a  beef  breed,  it  seems  fitting  that  our 
farmers  and  stockmen  should  have  some  information  concerning  its 
history  and  characteristics.  This  breed  furnishes  a  striking  example 
of  the  effect  of  climatic  conditions  in  forming  a  distinctive  animal. 
The  Highlander  is  the  creature  of  a  land  of  mountains  and  rough 
heaths,  a  great  part  of  which  is  about  as  bleak  and  wild  a  country 
as  can  be  found  anywhere  in  the  Temperate  Zone.  WTien  it  is  con- 
sidered that  it  was  formerly  the  custom  on  many  Highland  farms 
to  turn  the  cattle  loose  all  the  year  round  without  other  food  or 
shelter  than  what  was  provided  by  a  country  of  this  description, 
it  will  be  seen  that  a  race  of  animals  famous  for  hardiness  must  have 
resulted.  Indeed,  the  Highlander  may  justly  be  termed  the  cham- 
pion "  rustler  "  of  the  cattle  kingdom.  It  is  said  that  he  can  pick 
up  a  living  under  conditions  where  other  cattle  would  starve,  and  he 
literally  carries  his  roof  on  his  shaggy  back.  Altogether  he  should 
be  rated  a  prominent  example  in  his  line  of  the  useful  and  orna- 
mental combined,  as  he  is  admittedly  the  most  picturesque  of  the 
domestic  animals  and  at  the  same  time  profitable  to  handle  commer- 
cially, in  the  right  localities,  because  of  his  hardy  nature. 

It  will  be  gathered  from  the  foregoing  that  the  foremost  charac- 
teristic of  the  Highland  breed  is  its  hardiness,  and  it  deserves  atten- 
tion on  this  score  alone.  AMien,  in  addition,  it  is  claimed  that  these 
cattle  produce  beef  of  the  choicest  quality,  it  will  be  apparent  that 
they  may  be  of  much  economic  value  in  those  parts  of  the  country 
which  are  in  any  way  similar  to  their  native  environment..  Such 
localities  no  doubt  exist  in  some  of  our  Northern  States. 

In  this  connection  it  may  be  suggested  that  it  is  more  than  possible 
that  climatic  conditions  eminently  suitable  for  Highland  cattle  are  to 

<*  Acknowledgment  is  made  to  Duncan  Shaw,  secretary  of  the  Highland  Cattle 
Society  of  Scotland;  James  Cameron,  of  Dundee,  and  others,  for  information 
furnished  for  this  article. 
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be  found  in  Alaska,  particularly  in  the  southern  portion  thereof.  The 
sloping  shores  of  this  vast  territory,  together  with  the  numerous 
islands  adjacent,  are  said  to  abound  with  an  almost  unlimited  amount 
of  succulent  forage.  The  proximity  of  the  ocean  to  all  this  natural 
herbage  renders  the  latter  the  more  accessible  and  also  causes  the 
winter  temperature  of  the  region  to  be  much  less  severe  than  it  is 
inland  at  the  same  latitude.  It  is  likely  also  that  these  cattle,  owing 
to  their  active  nature,  rugged  constitution,  and  strong  bones,  might, 
in  addition  to  furnishing  beef,  be  made  very  useful  as  work  animals 
for  this  region. 

When  we  contemplate  the  rapid  westward  trend  of  oiw  cattle-feed- 
ing grounds  during  the  past  fifty  years,  it  seems  no  idle  fancy  to  pre- 
dict that  before  many  decades  are  past — certainly  w^ithin  the  present 
century — one  of  the  main  sources  of  our  l)eef  supply  is  likely  to  be 
this  same  northerly  territory  of  ours,  the  importance  of  which, 
from  an  agricultural  point  of  view,  is  at  present  much  underrated 
and  unappreciated. 

ORIGIN    AND   HISTORY   OF   HIGHI^VND   CATTI-JJ. 

TVhile  authorities  differ  as  to  whether  or  not  Highland  cattle  were 
aboriginal  in  Scotland,  some  asserting  that  they  were  and  others  that 
they  were  not,  it  is  known  that  a  number  of  the  large  landed  proprie- 
tors have  maintained  goodly  herds  in  pure  form  from  time  inune- 
morial,  both  on  the  mainland  of  the  north  of  Scotland  and  in  the 
adjacent  islands  to  the  west.  The  claim  is  also  made  that  these 
cattle  have  preserved  their  ancient  characteristics  in  a  greater  and 
more  imiform  degree  than  any  other  breed  of  cattle  in  Great  Britain. 

In  the  first  volume  of  the  Highland  Herd  Book,  a  yellow  bull, 
Seillein  (481),  is  registered  as  having  been  calved  at  Balranald  (in 
the  Western  Isles)  in  1806,  and  a  black  son  of  this  animal,  Morchuis 
(365),  calved  in  1810,  is  also  entered  in  the  same  volume.  The  herd  , 
that  produced  these  animals  is  said  to  be  the  oldest  of  the  breed  in 
existence.  The  Macdonalds  have  occupied  Balranald  in  unbroken 
succession  since  the  fourteenth  century,  and  it  is  a  family  tradition 
that  the  cattle  have  always  existed  there.  Some  of  the  oldest  main- 
land herds  are  at  Poltalloch  and  in  the  Breadalbane  and  Trossachs 
country.  The  herd  at  the  first-named  place  is  said  to  have  been 
founded  in  1790.  It  is  an  interesting  fact  that  there  are  records" 
going  as  far  back  as  1822  of  the  annual  awards  to  Highland  cattle  at 
Highland  Society's  shows. 

Formerly,  owing  chiefly  to  the  restricted  means  of  travel,  there  were 
two  distinct  classes  of  the  breed,  namely,  the  West  Highland,  or 


a  See  the  Highland  Herd  Book,  Vol.  Ill,  Appendix  a 
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Kyloe,  native  to  the  Western  Isles  of  Scotland,  and  the  Highlander, 
or  Mainland  Highlander,  native,  as  its  name  implies,  to  the  mainland 
of  the  north  of  Scotland.  Nowadays  this  distinction  has  been  largely, 
if  not  wholly,  done  away  with. 

The  herdbook  of  the  breed  was  started  in  1884  at  the  Highland  and 
Agricultural  Society's  centenary  show  held  at  Edinburgh  in  that  year. 

CHARACTERISTICS  OF  THE  BREED. 

The  form  and  general  appearance  of  the  Highland  cattle  denote 
extreme  hardiness.  The  shaggy  Kyloe  is,  perliaps,  more  typical  in 
this  respect  than  his  brother  of  the  mainland.  The  latter,  owing  to 
greater  care  in  rearing,  superior  feeding,  and  pasturage,  and  possibly 
some  admixture  of  Shorthorn  blood,  usually  attained  a  larger  size 
than  the  island  cattle;  but  the  Kyloe's  rougher  life  gave  him  far  the 
grander  hair  and  horn,  and,  having  been  raised  solely  on  nature's 
succulent  herbs  and  grasses,  his  flesh  was  accounted  superior,  thus 
showing  how  domestication  and  high  feeding  gave  weight  at  the 
expense  of  quality.  It  is  likely  also  that  inbreeding  for  color  con- 
tributed in  some  measure  to  the  dwarfing  of  the  island  cattle.  In 
former  times  these  cattle  were  nearly  all  black.  The  reasons  for  this 
selection  of  color  are  given  elsewhere  (p.  231). 

The  toughness  of  the  Highland  breed  may  be  illustrated  by  men- 
tioning the  fact  that  out  of  a  total  of  406  cows,  heifers,  and  calves 
offered  at  the  annual  pedigree  sale  of  Highland  cattle  held  at  Oban, 
in  October,  1903,  no  less  than  49  of  the  cows  were  over  9  years  old, 
and  1  was  over  16  years  old.  The  authority  for  this  is  foimd 
in  the  report  of  the  subsequent  annual  meeting  of  the  Highland  Cattle 
Society,  the  statement  having  been  made  on  that  occasion.  Another 
still  more  remarkable  individual  instance  of  this  kind  occurred  at 
the  Melfort  (a  well-known  Argyleshire  herd)  dispersal  sale,  in 
May,  1904.  One  of  the  lots  was  the  famous  dun  cow  Orag  (1390), 
a  typical  example  of  the  old  stamp  of  Highlander — deep,  short- 
legged,  with  great  bone  and  quality,  broad  back,  deep  quarters,  and 
fine  hair  and  horn.  This  cow,  although  18  years  old  at  the  time, 
was  nursing  a  heifer  calf. 

Thomas  Farrall,  of  Carlisle,  England,  in  a  paper  on  the  West 
Highland  breed,  published  in  the  Transactions  of  the  Highland  and 
Agricultural  Society  of  Scotland  for  1876,  states,  regarding  the 
characteristics  of  the  breed : 

Perhaps  no  cattle  are  possessed  of  more  distinctive  and  strongly  marked 
features  than  the  West  Highlanders.  The  following  marks  or  characteristics 
stamp  the  genuine  breed:  Their  limbs  are  short,  but  muscular;  their  chests 
wide  and  deep ;  their  ribs  well  developed  and  finely  arched,  and  their  backs  as 
straight  as  in  the  purebred  Shorthorn;  their  neck  and  dewlap  are  somewhat 
coarse  in  the  bull,  but  this  is  indicative  of  its  moimtain  state ;   their  horns  of 
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good  length,  without  approaching  to  the  coarseness  of  the  longhorns  of  tlie 
lower  country,  spreading  and  tipi)ed  with  black ;  and  all  the  other  points  are 
what  the  breeders  call  good.  There  is,  indeed,  much  in  the  West  Highlanders 
to  arouse  attention  and  win  the  admiration  of  those  who  love  to  see  animals 
in  an  undomesticated  state.  The  beautiful  and  imposing  color  of  brindle,  dun, 
cream,  red,  or  black ;  the  finely  arched  ribs  and  level  back ;  the  deep  and  well- 
formed  chest;  the  splendid  horn;  the  lively,  quick,  and  fearless  eye;  the 
broad  muzzle,  and  the  shaggy  coat  Impart  to  the  Kyloes  charms  which  are  not 
to  be  found  in  any  other  British  breed. 

POINTS   OF   THE   BREED. 

The  various  points  of  the  breed  as  given  in  the  first  volume  of 
the  herd  book,  under  the  authority  of  the  editing  committee  at  Inver- 
ness, Scotland,  in  1885,  are  as  follows : 

THE    HEAD. 

Of  all  the  representatives  of  our  British  bovine  breeds  the  Highlander  has 
the  grandest  and  most  picturesque  head;  it  is  Indeed  to  his  head  that  he 
owes  his  great  favor  among  artists.  As  a  rule,  it  is  most  proportionate  to 
the  body  of  the  animal  and  is  broad  between  the  eyes,  while  short  from  the 
eyes  to  the  point  of  the  muzzle.  The  forelock  between  the  eyes  should  be 
wide,  long,  and  bushy,  and  any  nakedness  or  bareness  there  is  certain  to 
detract  from  the  appearance  of  the  animal.  Some  would  almost  have  the  hair 
so  wide  there  as  to  obscure  tlie  eyes,  but  this  in  many  cases  would  be  allowing 
one  good  point  to  overshadow  another.  The  eyes  should  be  bright  and  full 
and  denoting,  when  excited,  high  courage.  When  viewed  sideways  there 
should  be  a  proportionate  breadth  of  the  jawbones  readily  observable  when 
compared  with  the  width  of  the  head  in  front,  while  the  muzzle  should,  when 
looked  at  from  a  similar  point,  be  short,  though  very  broad  in  front,  with 
the  nostrils  fully  distended,  and  Indicating  breeding  In  every  way.  One  of 
the  most  noteworthy  features  in  a  Highlander  is,  of  course,  the  horns.  In  the 
bulls  the  horns  should  be  strong  and  come  level  out  of  the  head,  slightly 
inclining  forward  and  also  slightly  rising  toward  the  points.  Some,  however, 
do  not  care  for  this  rise,  though  any  drooping  is  considered  to  be  a  very  bad 
fault  when  between  the  crown  and  the  commencement  of  the  curve,  as  this 
is  generally  accompanied  by  a  low,  weak  back.  Some,  too,  are  of  opinion 
that  the  masculine  appearance  Is  slightly  detracted  from  when  the  horns  rise 
directly  from  the  crown.  This,  however,  can  only  readily  be  detected  and 
commented  upon  when  particular  animals  are  brought  before  experienced 
judges,  as  within  a  show  ring. 

As  regards  the  horns  of  the  cow  there  prevail  two  opinions.  As  a  rule,  they 
come  squarer  out  from  the  head  than  In  the  male,  rise  sooner,  and  are  some- 
what longer,  though  they  preserve  their  substance  and  a  rich  reddish  appear- 
ance to  the  very  tips.  The  lack  of  the  appearance  of  substance,  or  "  sapplness," 
about  the  horns  of  the  male  would  be  very  much  against  the  animal  In  the 
show  yard.  The  other  taste  Is  that  for  a  female  the  horns  of  which  come  more 
level  from  the  head,  with  a  peculiar  back-set  curve  and  very  wide  sweep.  A 
large  number  of  enthusiastic  breeders  seem  to  prefer,  by  comparison,  the  latter, 
which  gives  possibly  the  more  graceful  appearance.  In  all  cases,  however,  the 
horns  of  a  Highlander,  when  well  set,  give  the  animal  a  stamp  of  nobility 
which  causes  it  to  attract  the  attention  of  any  stranger  who  might  pass  heed- 
lessly by  animals  of  other  breeds  as  merely  cows,  bulls,  or  oxen. 
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THE    NECK    AND   SUOULDEBS. 

The  neck  should  be  altogether  clear  and  without  dewlap  below.  It  should 
form  a  straight  line  from  the  head  to  the  shoulder  in  the  cow,  but  in  the  bulls 
should  have  that  distinct  crest  common  to  all  animals  of  the  bovine  species. 
This  crest  should  come  gracefully  down  to  the  roots  of  the  horns,  and,  being 
well  coated  with  wavy  hair,  the  masculine  appearance  of  the  animal  is  fully 
completed.  The  shoulder  should  be  thick  and  should  fill  out  greatly  as  it  de- 
scends from  the  point  to  the  lower  extremity  of  the  forearm. 

BACK,   BODY,   AND    HIND   QUARTERS. 

From  behind  the  shoulder  the  back  should  be  fully  developed  and  beauti- 
fully rounded.  Any  slight  sinking  or  hollow  Is  most  decidedly  objectionable. 
It  should  also,  as  in  the  Ayrshire,  be  as  straight  as  possible,  and  the  ribs 
should  spring  boldly  out  and  be  both  y;eU  rounded  and  deep.  When  measured 
across  the  hips  the  breadth  should  be  very  great  and  the  quarters  should  be 
exceedingly  well  developed  from  the  hips  backward.  The  thighs  should  also  be 
well  developed  and  should  show  great  fullness.  Viewed  generally  the  quarters 
should  be  square  between  the  hips  and  the  tail  and  from  between  the  tail  right 
down  to  between  the  hind  feet.  The  legs,  both  before  and  behind,  should  be 
short  and  strong;  the  bones  strong,  broad,  and  straight;  the  hoofs  well  set  in 
and  large,  and  the  legs  well  feathered  with  hair.  The  animal  should  be  set  wide 
between  the  forelegs  and  it  should  move  with  great  dignity  and  style,  as  this  is 
considered  to  be  one  of  tlie  most  reliable  evidences  of  careful  and  true  breeding. 


The  hair,  of  which  there  should  be  a  great  profusion,  more  particularly  on 
the  parts  indicated,  should  be  long  and  gracefully  waved,  vei-y  much  as  in  what 
dog  breeders  denote  wavy-coated  retrievers.  To  have  a  curl  is  to  possess  a 
decided  fault,  and  one  which  has  of  late  years  become  unfortunately  too  com- 
mon in  some  folds.  This  has  been  attributed  in  some  quarters  to  a  growing 
desire  to  make  Highlanders  grow  big  from  feeding  them  higher  and  housing 
them  more.  At  any  rate,  experience  goes  far  to  prove  that  the  more  exposed 
they  are  the  greater  the  profusion  of  the  hair' and  the  less  its  tendency  to  curl. 
Thus  the  reason  of  the  island  cattle  being  always  so  much  better  haired  than 
the  mainland  cattle  is  owing  to  their  never  being  housed  in  winter. 

The  usual  colors  are  black,  brindle,  red,  yellow,  and  dun,  and  there  is  con- 
siderable difference  of  opinion  among  breeders  as  to  which  is  preferable.  In 
general,  as  to  color,  it  may  be  said  that  a  good  herd  should  possess  a  mixture, 
avoiding  always  all  those  which  indicate  unhealthy  thrlvers.  The  thickness  of 
the  skin,  as  in  all  fattening  breeds,  comes  in  for  a  considerable  amount  of  atten- 
tion, but  it  has  to  be  borne  in  mind  always  that  the  Highlander  has  been 
adapted  by  nature  to  withstand  great  exposure. 

Regarding  the  color  of  the  Highland  breed,  it  may  be  said  that  in 
times  gone  by  cattle  from  the  North  and  West  Highlands  used  to  be 
spoken  of  in  general  terms  as  "  Black  cattle."  The  farmers  of  these 
localities  preferred  the  black  color,  as  they  considered  it  indicative 
of  hardiness,  believing  that  animals  of  this  color  had  stronger  consti- 
tutions than  the  others,  and  that  there  was,  in  consequence,  more 
profit  in  them.    This  predilection  for  black,  however,  is  now  a  thing 
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of  the  past.  In  these  early  days  it  used  to  be  a  common  sight  at  the 
market  centers  where  West  Highland  cattle  were  wont  to  be  brought 
to  see  quite  a  sprinkling  of  reds  and  duns  among  the  prevailing  blacks. 
The  choicest  of  the  dims,  creams,  reds,  and  brindles  were  rapidly 
purchased  by  agents  who  supplied  the  demand  for  the  parks  of 
English  noblemen.  Owing  to  the  striking  general  appearance  of 
these  cattle,  this  demand  for  ornamental  purposes  was  quite  impor- 
tant; some,  indeed,  held  the  opinion  that  in  this  respect  the  cattle 
were  handsomer  than  deer. 

Variety  of  coloring  has  always  been  popular  with  the  mainland 
breeders,  but  occasionally  a  certain  color  will  become  more  or  less 
fashionable  for  the  time  being.  As  an  instance  of  this,  it  may  be 
mentioned  that  yellow  has  recently  been  the  popular  color  with 
buyers. 

FEEDING   AND   MANAGEMENT. 

The  soil  of  the  Higlilands  is  generally  of  a  loamy  character,  com- 
posed largely  of  sand  and  gravel;  clayey  soils  are  rara  The  climate, 
though  not  so  cold  in  winter  as  in  the  interior  of  the  lowlands,  is 
much  more  stormy  and  wet  and  has  less  warmth  in  summer.  The 
rainfall,  particularly  in  the  Western  Highlands,  is  very  heavy.  The 
winters  are  long,  there  being  little  new  vegetation  until  May;  June, 
in  fact,  is  considered  the  first  month  of  the  grass  season. 
.  Highland  cattle  are  active,  hardy  animals  which  forage  well  on 
scanty  pasture.  A  hundred  years  ago  the  average  Highland  farmer 
gave  little  heed  to  the  welfare  of  his  cattle,  and  few  of  them  ever 
received  a  mouthful  of  dry  provender  during  the  winter  or  spring. 
Sad  indeed  was  often  their  plight  during  prolonged  snowstorms; 
also  in  the  late  winter  and  early  spring,  before  nature  began  to  put 
on  her  new  garb.  They  then  had  to  subsist  upon  the  decayed  glean- 
ings of  the  previous  summer's  herbage.  In  these  times  cattle  that 
had  survived  a  particularly  severe  winter  might  be  seen  in  early 
spring  huddled  together  like  lean  and  hungry  wolves,  with  staring 
coats  and  sides  almost  clapped  together.  The  soil  afforded  them 
no  sustenance  until  tlie  grasses  of  the  valleys  began  to  spring  up,  yet 
in  about  three  months  after  the  grass  season  set  in  the  best  of  them 
would  be  quite  plump  and  fleshy,  having  acquired  quantities  of  newly 
laid-on  beef  that  was  unsurpassed  for  tenderness  and  flavor. 

In  these  early  days  the  wasteful  policy  of  insufficiently  stocking 
the  pastures  in  summer  in  order  that  some  remains  might  be  left  for 
holding  the  cattle  over  the  winter  was  generally  adopted,  with  the 
resulting  loss  in  both  provender  and  cattle.  A  writer  in  1803,  com- 
menting on  the  losses  of  Highland  cattle  every  spring  because  of  this 
neglectful  treatment,  suggested  an  economical  remedy,  which  con- 
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sisted  in  making  hay  out  of  certain  coarse  grasses  and  forage  plants 
whrcli  the  cattle  did  not  eat  in  a  green  state — other  more  palatable 
grasses  then  being  plentiful — but  which  would  be  relished  in  a  dry 
state  when  other  food  was  scarce,  thus  preserving  both  forage  and 
cattle  at  little  cost. 

Later,  as  rents  became  less  easy  to  make  up  and  the  price  of  beef 
became  higher,  this  wasteful  policy  in  managing  the  cattle  was 
partly  abandoned.  Pastures  were  divided  out  and  portions  set 
aside  for  winter  use,  the  pastures  on  the  heights  beiiig  used  in  mid- 
summer. During  periods  of  snow  in  winter  the  farmer  might  be 
seen  making  his  way  through  the  storm  with  a  bit  of  coarse  hay  for 
his  famishing  stock.  It  was  found  that  the  cattle  did  fairly  well 
if  they  had  some  natural  shelter  during  winter  storms  and  s  littk 
hay,  or  straw  even,  to  tide  them  over  periods  of  privation. 

Nowadays,  of  course,  still  more  economical  methods  are  in  vogue. 
The  modem  husbandman — and  he  of  the  Highlands  is  as  "  camiy  " 
as  the  rest  of  them — knows  that  it  does  not  pay  to  allow  any  checking 
or  stunting  in  his  growing  animals.  They  must  therefore  be  kept  in 
thrifty  condition  throughout  the  winter.  This  is  found  to  be  an 
easy  and  inexpensive  matter  with  Highland  cattle. 

The  author  previously  quoted — Thomas  Farrall,  of  Carlisle — said, 
in  regard  to  the  system  of  management  practiced  at  the  time  he 
wrote  (1875) : 

Tlie  present  system  of  management  varies  very  much  in  diflferent  districts  and 
with  the  size  of  the  herds ;  indeed,  in  the  same  district  and  under  the  same  climatic 
and  local  influences  tlie  modes  of  managing  the  cattle  in  winter  are  somewhat 
difTereirt.  Some  of  the  ^naU  herds  in  Argyll  and  Perth  are  divided  Into  two 
sections,  the  breeding  cows  being  placed  in  one  fold  and  the  youug  cattle  In 
another.  The  latter  are  supplied  with  straw  and  a  little  meadow  hay,  and  a 
few  turnips  when  the  crop  is  plentiful.  The  breeding  cattle  are  somew^hat  more 
liberally  treated,  receiving  a  large  proportion  of  hay  of  supeii*or  quality  and 
more  tumipsr.  Other  occupiers,  chiefly  on  the  more  extensive  holdings,  prefer 
to  allow  the  yearlings  and  2-year-olda  to  roam  at  large  in  the  fields,  where  they 
have  a  few  turnips  thrown  out  upon  a  piece  of  clean  lea  ground,  with  «  rack  of 
hay  or  straw  in  an  oi)en  shed  at  night.  With  this  fare  and  the  rough  grass 
which  they  pick  up  in  the  woods  it  is  suri^rising  how  well  they  keep  up  their 
condition,  a  fact  which  at  once  stamps  the  hardy  character  of  the  race.  At  3 
years  of  age  the  heifers  are  selected  for  breeding  puri>osos,  as  it  has  been  found 
that  they  are  not  mature  enough  at  a  younger  period  of  their  existence.  In  the 
winter  and  (tpring  months — that  is  to  say.  In  January,  February.  March,  and 
April — the  calves  are  dropped.  Here  may  be  noticed  another  di\*erstty  of  opin- 
ion which  exists.  Some  farmers  keep  the  calves  separated  from  the  dams  until 
the  periodical  turning  out  to  grass,  allowing  them  to  be  together  for  a  short 
period  three  times  a  day ;  others  keep  them  in  a  fold  together,  and  although  the 
Hatter  system  has  many  advantages,  yet  both  the  dam  and  her  young  become 
very  wild  and  almost  unapproachable  when  allowed  full  liberty.  In  the  begin- 
ning of  October  the  calves  are  weaned,  and  as  the  temperature  at  that  season 
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is  generally  low  the  cows  seldom  suffer  from  sore  udder,  the  milk  having  become 
almost  dried  up  ou  account  of  the  failing  pastures.  It  may  here  be  remarked 
that  some  farmers  of  the  present  day  give  cake  to  the  growing  calves  as  well  as 
to  the  cattle  intended  for  the  shambles.  This  insures  bone  and  rapid  growth  in 
the  one  case  and  early  maturity  and  a  highly  finished  state  in  the  other,  but  the 
plan  can  scarcely  be  called  a  Judicious  one  in  the  case  of  calves  which  have 
afterwards  to  be  turned  upon  the  bleak  moors  and  there  to  subsist  upon  the 
scanty  fare  which  nature  has  provided  for  them. 

Plate  19  shows  a  group  of  cattle  at  Ardtornish,  where  there  is  one 
of  the  best-known  herds  of  the  Highland  breed.  This  place  is  situated 
in  the  Western  Highlands  of  Scotland,  in  the  county  of  Argyll,  on 
the  shore  of  the  Sound  of  Mull ;  the  latter  being  a  strip  of  water  sep- 
arating the  island  of  Mull  from  the  mainland.  Here  we  have  an  ex- 
cellent example  of  Highland  cattle  under  typically  natural  sur- 
roundings. 

At  Ardtornish  the  cattle,  excepting  the  cows,  live  outdoors  on  the 
wild  pasture  grounds  all  the  year  round.  The  cows  are  taken  indoors 
in  November.  The  calves  arrive  tow  ard  the  end  of  winter,  so  that  the 
earliest  of  them  are  large  enough  to  follow  their  dams  when  the  grass 
season  begins.  Care  is  taken  not  to  let  the  calves  out  in  the  open  pas- 
ture too  soon,  as  the  cattle  are  accustomed  to  wander  over  great  dis- 
tances, and  this  would  be  apt  to  overtax  the  young  animals.  The  late 
calves  are  put  in  a  convenient  inclosure  into  which  their  dams  are 
given  access  twice  a  day  to  suckle  them. 

FAT  STOCK,  WEIGHTS,  ETC. 

In  the  consideration  of  any  breed  of  the  beef  type  for  this  country 
the  commercial  aspect  of  the  case  is  necessarily  all-important.  The 
average  American  farmer  must  be  convinced  of  the  profitableness  of 
handling  any  particular  line  of  live  stock,  otherwise  he  can  not  be 
expected  to  take  it  up.  In  order  to  arrive  at  a  true  estimate  of  the 
Highland  breed  in  this  respect,  a  comparison  must  be  made  with  other 
beef  breeds.  For  this  purpose  certain  facts  and  figures  deduced 
from  the  latest  Smithfield  Fat  Stock  Show,  held  in  London,  England, 
in  December,  1004,  are  given.  This  show,  as  is  well  known,  is  the 
recognized  supreme  test  of  fat  stock  in  Great  Britain. 

A  perusal  of  the  table  presented  below  will  show  that  the  High- 
land cattle  are  smaller  framed  and  mature  less  early  than  the  other 
breeds.  It  should  be  remembered,  however,  that  they  arc  here  brought 
into  competition  with  the  flower  of  the  British  early-maturing  breeds, 
whose  lives  prior  to  their  appearance  in  the  show  ring  have  probably 
been  cast  in  radically  different  lines  from  those  of  the  northern  breed. 

It  would  be  difficult,  of  course,  for  the  Highlander  to  compete 
with  the  early  maturing  breeds  imder  conditions  favorable  to  the 
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latter,  but,  with  the  conditions  reversed,  it  is  likely  that  the  verdict 
of  the  breeder  would  be  in  favor  of  the  hardier  animal.  This,  how- 
ever, is  a  HMktter  for  the  practical  stockman  to  decide  for  himself. 

In  regard  to  the  weight  column  of  the  table:  While  the  more 
pampered  breeds  have  a  considerably  higher  average,  the  Highland 
classes  have,  nevertheless,  attained  a  satisfactory  conmiercial  size. 
It  has,  in  fact,  been  frequently  demonstrated  that  large  steers  of  the 
Highland  breed  can  be  grown,  even  exceeding  2,000  pounds,  as  the 
following  weights  of  prize  winners  in  the  Highland  purebred  classes 
of  1904  prove:  At  the  Birmingham  show  a  yellow  steer  1,245  days 
old,  weighing  1,738  pounds,  took  first  honors;  at  Edinburgh,  a  white 
ox  1,424  days  old,  weighing  2,112  pounds,  and  a  yellow  ox  1,429 
days  old,  weighing  2,036  pounds,  were  among  the  winners;  at  Smith- 
field,  in  the  younger  division,  a  steer  979  days  old,  weighing  1,549 
pounds,  was  first,  while  the  second,  3  months  older,  topped  the  scale 
at  1,667  pounds;  in  the  older  division  a  steer  1,308  days  old,  weigh- 
ing 1,837  pounds,  was  the  winner.  However,  outside  of  extremes, 
quality  is  more  important  than  size,  and  the  strongest  claims  are 
made  for  the  Highland  breed  in  this  respect.  The  question  also 
arises.  What  sort  of  an  animal  do  the  butchers  want?  According 
to  the  Live  Stock  Journal's  critic,  the  sentiment  prevailing  at  the 
last  Smithfield  show  was  that  mammoth  carcasses  were  no  longer  in 
favor. 

Regarding  the  matter  of  early  maturing,  an  authority  on  the 
breed  states  that  the  Highlander  matures  later,  not  because  of  his 
incapacity  for  earlier  development,  but  because  he  is  not  given  the 
chance  of  early  maturity.  The  prevailing  custom  is  not  to  feed  him 
up  until  he  is  about  2  years  old,  and  it  is  contended  that  if  feeding 
was  undertaken  at  an  earlier  age  he  would,  in  time,  make  as  good  a 
showing  as  the  other  beef  breeds. 

The  table  gives  the  average  records  of  the  steer  and  heifer  classes 
of  several  of  the  more  important  breeds  at  the  Smithfield  show,  in 
separate  form,  showing  the  following  details:  (1)  The  number  of 
entries  in  each  class;  (2)  the  average  age  of  the  class;  (3)  the 
average  weight  of  the  class,  and  (4)  the  average  daily  gain.  The 
latter  is  computed  by  dividing  the  total  age,  in  days,  into  the  total 
weight,  in  pounds. 
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Averagea  of  selected  "beef  breeds  at  Smithfleld  Fat  Stock  Show,  190i, 
[Compiled  from  the  London,  Ensland,  Live  Stock  Journal.] 


Breed. 


Num-I 

ber  in  Arera^ 

ex-     I     age. 
hibit.  I 


Average 
wei^rbt. 


Average 
daily 
gain. 


Hereford— 

Steers  

Heifers 

Shortborn— 

Steers  

Heifers 

Aberdeen- Angus— 

Steera  

Heifers 

Welsh- 
Steers 

Heifers 

Highland— 

Btsers 

Oxen , 

Heifers. 

Crossbred— 

Steers  

Heifers.. 


Day*. 
1,004 

1,037 
985 

1,046: 
1,065 

1,088 
1,064 

1,019 
1,348 
1.3S4 

1,015 
1,066 


PoundM. 
1,742 
1,586 

1,&38 
1,727 

1,850 
1,678 

1,924 
1,676 

1,470 
1,786 
1,486 

1,823 
1,74» 


PouncUt. 
1.74 
LOi 

1.77 
1.75 

1.77 
L&O 

1.80 
1.50 

1.44 
L38 
1.11 

1.80 
1.64 


It  will  be  noticed  that  the  Highland  classes  make  a  strong  numer- 
ical showing,  in  spite  of  the  long  distance  of  Smithfield  from  the 
native  folds  of  the  breed — a  fact  which  speaks  for  their  popularity. 
The  table  shows  that  the  six  Highland  steers  in  the  3-year-old  class 
averaged  1,470  pounds  in  weight.  This  average,  however,  would  have 
been  quite  a  little  higher  but  for  the  presence  of  one  small  animal 
which  weighed  only  1,208  pounds — more  than  200  pounds  below  any 
of  the  others.  These  steers  made  an  average  daily  gain  of  practically 
1^  pounds,  the  small  steer  again  bringing  the  average  down  several 
points.  The  critic  of  the  London  Live  Stock  Journal  characterized 
this  exhibit  as  "  very  fine." 

The  average  daily  gains  of  the  Highland  oxen  and  heifers  are,  on 
account  of  their  greater  age,  somewhat  lower  thati  the  others,  but 
it  may  be  mentioned  that  the  largest  of  the  oxen  was  an  excellent 
feeder,  ha\ang  averaged  a  daily  gain  of  1.46  pounds  for  1,421  days. 
This  animal  was  the  second  largest  in  the  entire  Smithfield  show ;  his 
weight  was  2,074  pounds,  and  he  was  just  under  4  years  old. 

It  may  be  here  mentioned  that  at  the  Scottish  National  Fat  Stock 
Show  of  1904,  held  at  Edinburgh,  the  champion  steer  was  a  High- 
lander (Errol  Candidate  III),  which  triumphed  over  a  numerous 
entry  of  Shorthorns,  Aberdeen-iVngus,  Galloways,  and  crossbreds, 
but  he  in  turn  was  defeated  by  a  crossbred  heifer  for  the  premier 
honor  of  the  show. 
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THE   BLOCK   TEST. 


In  comparing  the  relative  merits  of  the  beef  breeds  it  is  very  nec- 
essary to  procure  data  on  this  important  feature.  Slaughter  tests 
have  been  annually  conducted  in  connection  with  the  I^ndon  Smith- 
field  show  for  the  past  ten  years,  the  first  one  having  been  carried 
out  in  1895.  A  detailed  account  of  this  first  test  may  be  found  in 
the  Twelfth  and  Thirteenth  Annual  Reports  of  this  Bureau,  on  page 
€t26.  It  will  be  seen  that  the  first  prize  on  this  occasion  was  taken 
by  a  Highlander.  It  should  be  stated,  however,  that  this  initial  suc- 
cess of  tlie  Higliland  breed  has  not  been  followed  up  in  the  succeed- 
mg  carcass  competitions,  the  best  showing  since  then  having  been  a 
"  reserve  "  in  1897;  but  it  must  be  said  that  in  several  of  the  compe- 
titions there  were  no  representatives  of  the  breed  entered. 

The  statement  next  following  shows  some  details  relating  to  the 
carcasses  of  the  Smithfield  cattle  at  the  latest  show,  held  in  December, 
1904.  These  data  are  compiled  from  reports  of  butchers  who  had 
purchased  the  cattle  at  the  show,  the  object  here  again  being  to  com- 
pare the  Highland  with  other  breeds.  Four  reports  were  all  that  were 
received  of  Highland  cattle.  These  are  all  enumerated  separately, 
and  the  averages  of  all  breeds  placed  alongside  for  comparison.  The 
Dexters  are  not  included  in  the  ''  all-breeds  "  columns,  as  their  diminu- 
tive size  would  militate  against  a  true  average. 

It  was  to  be  expected  that  the  Highland  animals  would  show  up 
considerably  above  the  average  as  regards  weight  of  hide,  the  hea\7^ 
hide  being  the  result  of  their  characteristic  hardiness.  The  percent- 
age of  dressed  weight  to  live  weight  is  a  few  points  in  favor  of  the 
other  breeds,  with  the  exception  of  the  finely  bred  Highland  heifer 
Princess  Fausta  (breed  champion). 

SlaiigJitcr  test  of  cattle  from  Smith/leld  Clul)  Sfioir,  J904. 
[Complied  from  London,  England,  Live  Stock  Journal.] 


Description  of  animnl. 


Highland  ox  (Donnacha  Odhar) 

Highland   steer  (Sir  John  Swinburne's 

entry) 

Ayerage  of  all  breeds  (steers  above  2  ytars 

old) 

Highland  heifer  (Princess  Fausta) 

Highland  heifer  ( Madam  Brandon ) 

Average  of  all  breeds  (heifers  above  2 

years  old) 


Age. 


Days. 
1,848 

1,019 

1,047 
1,844 
1,290 

1,043 


I  Percent- 

Weight     age  of 
Live    I       of      I  carcass 


weight.    dr*>8S6d 


Weight 


Pounds.   Pounds. 
1,634  j        1,016 


1,566  I 


960 


1,748  1  1,146 

1,404  >  920 

1,521  I  958 

1,488  I  989 


t",f?r      hide. 
weight. 


Pounds. 
62.17  '  118 


61.22 


65.78 
65.58 


6.45 


143 

103 


104 

76 


Weight 

of  loose 

fat. 


Pounds. 
120 


115 
85 


121 

85 
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The  butchers'  remarks  in  regard  to  the  Highland  carcasses  were: 
The  steer :  "  Cut  full  of  flesh  and  very  salable  for  a  show  beast." 
Heifer  Princess  Fausta :  "  Very  good  beef,  nicely  mottled,  but 

rather  fat." 

Heifer  Madam  Brandon :  "  Cut  up  full  of  flesh  and  very  large  in 

the  kidneys." 

PRICES  OF  PEDIGREE  STOCK. 

The  information  gathered  under  this  head  is  intended  to  give  pros- 
pective buyers  or  any  others  who  may  be  interested  an  idea  of  the  gen- 
eral run  of  the  values  of  purebred  Highland  cattle.  It  should  be 
understood,  however,  that  the  prices  here  noted  were  paid  for  the  cat- 
tle at  their  native  markets  in  Scotland ;  a  considerable  addition  must 
be  made  to  these  figures  to  represent  the  cost  of  bringing  them  to  this 
country.  Probably  about  the  lowest  figure  that  could  be  reckoned 
on  in  this  connection  would  be  $20  to  $25  per  head. 

Highland  cattle  do  not  command  nearly  as  high  prices  as  fancied 
specimens  of  the  more  fashionable  beef  breeds,  such  as  Shorthorns, 
Aberdeen-Angus,  or  Herefords.  The  large  sums  frequently  paid  for 
representatives  of  the  latter  breeds  are,  in  a  large  measure,  due  to 
the  strong  foreign  demand  for  them.  Argentine  buyers  have  been 
especially  active  in  the  British  markets  of  late  years.  The  statement 
made  in  connection  with  the  Perth  Shorthorn  sale  of  1904  is  typical 
of  the  extent  of  their  operations.  At  the  sale  in  question  there  was  a 
brisk  home  demand  for  good  commercial  animals,  but  "  anything 
over  average  quality  at  once  brought  out  the  Argentine  buyers,  to 
whom  price  seems  no  object."  There  being  none  of  this  fictitious 
character  in  connection  with  the  Highland  cattle  sales,  it  is  prol)able 
that  a  much  better  return  on  the  investment  can  be  secured  with  this 
breed  than  with  the  other  breeds  mentioned. 

The  prices  brought  at  the  three  principal  sales  of  purebred  High- 
land cattle  in  1004  are  found  below.  The  sales  enumerated  include 
the  two  annual  official  sales  of  the  breed,  namely,  the  spring  bull 
sale  and  the  fall  cow  and  heifer  sale,  the  third  being  the  dispersal 
sale  of  one  of  the  famous  herds  of  the  breed.  Some  particulars  of 
the  spring  sale  of  1905  are  given  also. 

THE   SPBINO   SALE,   1904. 

This  sale  was  held  at  Oban  in  February,  1904.  There  being  a  short 
entry  on  this  occasion,  the  prices  ranged  higher  than  usual.  This 
being  an  official  sale,  the  animals  in  the  several  classes  are  judged, 
prizes  being  given  to  encourage  the  breeders  to  put  forth  their  best 
efforts.  There  were  more  than  three  prizes  in  each  class,  but  it  is 
considered  sufficient  to  give  particulars  of  the  first  three  only  in  each 
case,  together  with  the  averages  of  the  entire  sale.  ^  I 
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Aged  bulls : 

(1)  Victor  XXII  (1600),  black,  sold  for £53=$258 

(2)  Schiehallion  II  (1740),  red,  sold  for 61=  297 

(3)  Donnacha  Coir  (1806),  sold  for 32=  156 

Two-year-old  bulls : 

(1)  Malachi  (1870),  sold  for 61=  297 

(2)  Kildare,  light  dun,  sold  for 52=  253 

(3)  Fear-a-Ghlinne-So,  sold  for 44=  214 

Yearling  bulls : 

(1)  Waverly  of  Dunlossit,  yellow,  sold  for £40=$195 

(2)  Lord  Clyde,  brindled,  sold  for 51=  248 

(3)  Domlinull  Mollach  III,  sold  for 36=  175 

The  first  in  the  two-year-old  class — Malachi — was  also  awarded  the 
medal  for  the  best  specimen  of  the  breed  in  the  sale,  but  the  best  ani- 
mal from  the  buyers'  point  of  view  was  the  2-year-old  bull  Royalist 
(1890),  which  was  only  placed  fifth  in  his  class  because  of  being 
shown  out  of  his  hair.  Eoyalist  brought  the  top  price  of  the  day — 
£84  ($409). 

The  complete  figures  and  averages  for  the  sale  were  as  follows : 

14  aged  bulls  averaged £32=$156 

24  two-year-old  bulls  averaged 34=  165 

11  bull  stirks  (yearlings)  averaged 26=  127 

The  averages  for  the  previous  year  were  considerably  lower.  They 
were: 

Older  bulls-- £29=^141 

Two-year-olds    31=  151 

Stirks  18=     88 

There  was  no  demand  for  cows  at  this  sale,  only  1  out  of  9  being 
sold  for  £10i  ($50).  Four  2-year-old  heifers  were  sold  at  a  shade 
over  £8^  ($41)  each. 

THE   MELFORT   SALE. 

One  of  the  most  interesting  events  of  recent  years  in  Highland 
cattle  circles  was  the  dispersion  of  the  well-known  Melfort  fold,, 
which  took  place  in  May,  1904.  The  two  highest  prices  obtained 
at  this  sale  were  £45  ($219)  for  Molog  VIII,  a  brindled  2-year-old 
heifer,  and  £41  ($200)  for  Esther,  a  yellow  6-year-old  cow.  The 
summary  of  the  sale  is  as  follows : 

30  cows  averaged £18J=$89 

13  three-year-old  heifers  averaged 19f=  90 

14  two-year-old  heifers  averaged 16  =  78 

11  yearling  heifera  averaged 13  =  03 

9  yearling  steers  averaged lli=  55 

3  stock  bulls  averaged 20i=128 
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FALL   PEDIGREE   SALE   OF  COWS   AND   HEIFERS. 

The  latest  annual  fall  sale  of  the  cattle  society  was  held  at  Oban, 
in  October,  1904.  Large  numbers  of  cows  and  heifers  are  annually 
offered  at  this  sale,  but  the  report  from  which  our  figures  are  obtained 
does  not  give  detailed  averages.  The  top  price  of  the  sale  was  £51 
($^48),  brought  by  the  brindled  Dunlossit  cow  Cattadale  (57GG). 
As  regards  the  averages,  judging  from  the  prices  obtained  for  a 
number  of  the  lots,  they  will  probably  work  out  somewhat  lower  than 
the  Melfort  figures  in  the  preceding  paragraph. 

THE  SPRING   SAI^  OF   10€5. 

A  brief  summary  of  the  spring  sale  of  1905  is  as  follows : 
Championship  honors  on  this  occasion  were  captured  by  a  yearling 
bull,  Coruisk,  bred  by  John  MacDonald,  Duntulm,  Skye.  He  is  a 
red,  finely  matured,  and  wonderfully  haired,  and  is  well  endowed  with 
the  typical  points  of  a  good  Highland  bull,  having  great  strength  of 
bone,  grand  back,  long  quarters,  and  fine  head.  Coruisk  was  sold 
for  £G0  ($292).  The  first-prize  aged  bull  at  this  sale,  Ben  Laoghal, 
a  brindled  4-year-old  bred  by  the  Duke  of  Sutherland,  changed 
hands  at  £59  ($287).  The  second-prize  aged  bull  sold  for  £3G 
($175),  and  the  third,  which  was  the  sire  of  the  above-mentioned 
champion  yearling,  made  £46  ($224). 

'  The  first-prize  2-year-old  bull  at  this  sale  was  less  fancied  b}^ 
buyers  than  the  other  prize  winners  in  his  class.  He  was  sold  at  £40 
($195).  The  second  in  this  class,  DomhnuU  Riabhach  of  Airthrey, 
would  have  brought  the  highest  price  of  the  sale,  but  he  was  with- 
drawn at  £62  ($302),  after  a  keen  competition.  The  third-prize 
2-year-old  bull,  a  dark  brindle  of  great  substance,  made  £56  ($273). 
-  The  yearling  bulls  at  this  sale  were  above  the  average.  The  fii*st 
prize  and  champion — Coruisk — has  already  been  described.  Second 
prize  was  taken  by  the  yellow  bull  The  Gael  of  Dunlossit,  which 
sold  for  £27  ($131).  The  third  was  more  fancied,  and  brought 
£34  ($165). 

The  averages  for  the  entire  sale  were: 

39  aged  buUa £24i  =  $119 

25  two-year-old  bulls 32i=    157 

24  yearUng  buUs _' . 21   =:    102 

HIGHLAND   CATTLE    IX    AMERICA. 

It  has  previously  been  intimated  that  there  are  not  many  represent- 
atives of  this  bi*eed  in  the  United  States.  So  far  as  we  know  there 
are  only  two  or  three  herds  in  the  country.  One  is  in  Nevada  and  is 
owned  by  Governor  Sparks;  another  is  in  the  State  of  New  York, 
where  Mr.  Van  Norden  has  a  good-sized  herd  which  he  imported  a 
few  years  ago,  a  number  of  which  were  exhibited  at  the  St.  Louis 
Exposition.    There  are  some  Highland  cattle  at  Mountain  Lawn, 
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Plate  18. 


FlQ.    t,-HlGHLANO  Boll  CaLUM   RiABHACH   II  OF  ATHDLL  i\ 
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Fig.  2.-TYPICAL  Highland  Cow. 
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jiistol,  N.  H.,  also,  and  the  Colorado  Agricultural  College  owns  one  j.. 

ow.  '  id 

The  Highland  Cattle  Society  of  Scotland  «  has  been  conducting  ^ 
orrespondence,  with  a  view  to  encouraging  the  exportation  of  the 

attle  to  Canada  and  the  Northwest  Territory  as  well  as  to  other  ^^ 

arts  of  the  world.  .  j^ 

Mr.  D.  Mitchel,  of  Putaendo,  Chilean  Andes,  has  introduced  High-  ^_ 

md  cattle  (two  bulls  and. several  in-calf  heifers  arrived  safely)  to  fg^ 

nprove  the  horned  cattle  on  his  estate.     Another  exportation  to  this  ^j 

egion  is  referred  to  in  the  Scottish  Farmer  of  March  18,  1905.     A  ^^ 

»icture  is  shown  of  the  bull  Fheambar,  who  with  9  females  were  about  ^, 
0  be  shipped  to  Patagonia,  near  the  southern  end  of  South  America. 

is 

THE    HJ.USTRATIONS. 

m 

Plate  16 — Group  of  Iligliland  cattle, — These  are  a  part  of  the  herd,  ly 

)reviously  mentioned,  at  Ardtornish,  Scotland.     The  cattle  are  pic-  to 
ured  as  they  stood  on  their  native  soil  amid  their  natural  surround- 
ngs  of  rough  heath,  mountain,  rock,  and  water.     The  projecting 
•utline  in  the  left  background  of  the  picture  is  the  ruin  of  an  ancient 

astle  on  the  shore  of  the  Sound  of  Mull.     In  olden  times  this  was  ^^ 

he  residence  of  the  lord  of  the  isles.     This  picture  is  reproduced  by  \^ 

ourtesy  of  Country  Life  (England).  ^^j. 

Plate  17,  fg.  1—Calum  Riahhavh  II  of  AthoU    {1325).— Thin  ^^ 

tylish  bull,  bred  and  owned  by  the  Duke  of  Atholl,  was,  when  in  his  ^j. 

)rime,  rated  as  one  of  the  handsomest  and  best-haired  specimens  of  q_ 

he  breed  seen  for  a  generation.     He  is  a  representative  of  the  old  ^^ 

)ubh  Chiar  family.     He  was  breed  champion  at  the  Highland  Cat-  jg 

le  Society's  shows  of  1898  and  1899,  and  his  son,  King  Alaric  (1712),  j_ 

vas  the  breed  champion  at  the  shows  of  1903  and  1901.     He  also  ^^ 

ircd  the  heifer  Princess  Fausta,  who  is  elsewhere  referred  to  as  ^^ 

hampion  of  the  breed  at  the  Smithfield  Fat  Stock  show  of  1904.  ^j 

Plate  17,  fg,  2 — Typical  Uighland  cow, — This  excellent  repre-  3j^ 

entative  of  the  female  sex  is  a  member  of  the  famous  herd  at  jg 

Ardtornish,  Argyllshire  Highlands,  Scotland.     A  cow  from  this  herd  g^ 

:arried  off  the  premier  honors  of  the  breed  (over  all  entries,  cows  and  ^ 

)ulls)  at  the  Highland  Cattle  Society's  show  in  1902.  ^^ 

Plate  18 — Sir  Andrew, — Highland  bull  imported  and  owned  by  j 

»V.  M.  Van  Norden,  Eye,  N.  Y.     Sir  Andrew  was  champion  of  the  ^^ 

lighland  exhibit  at  the  St.  Louis  World's  Fair  live-stock  show,  ^^ 

Plate  19. — Higliland  cattle  in  New  York  State. — A  group  of  cows  y^ 

)\\  Mr.  Van  Norden's  place  at  Rye,  N.  Y.  3^ 

a  The  offices  of  the  society  are  at  Inverness,  Scotland.  ^* 
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ALFALFA  FOR  THE  GROWING  AND  FATTENING  OF  ANI- 
MALS IN  THE  GREAT  PLAINS  REGION. 

By  I.  D.  Gbaham,  A.  M., 
Topeka,  Kans, 

PRELIMINARY   REMARKS. 

Alfalfa  is  the  most  valuable  and  most  important  plant  known  to 
Western  agriculture.  No  other  agricultural  product  has  grown  so 
rapidly  in  public  esteem  in  the  last  ten  or  fifteen  years  as  has  this 
one.  This  statement  is  intended  to  apply  more  especially  to  the  vast 
region  lying  to  the  south  and  west  of  the  Missouri  River,  as  it  has 
not  yet  been  demonstrated  that  alfalfa  and  its  related  plant,  red 
clover,  are  equally  adaptable  to  the  same  conditions  of  soil  and  cli- 
mate. The  alfalfa  plant  seems  especially  adapted  to  the  high  plains 
of  what  once  was  known  as  the  semiarid  region,  because  of  its  ability 
to  resist  drouth  and  because  of  its  enormous  root  growth,  which  pene- 
trates the  subsoil  to  regions  of  perpetual  moisture.  It  has  long  been 
known  to  the  primitive  agriculturists  of  the  western  portion  of  the 
territory  included  in  the  Louisiana  purchase,  but  its  adaptability  and 
value  as  an  agricultural  product  have  been  appreciated  in  the  region 
lying  between  the  Mississippi  River  and  the  Rocky  Mountains  only 
in  recent  years.  A  good  illustration  of  its  growth  in  public  favor  is 
shown  by  the  statistical  reports  of  the  Kansas  Board  of  Agriculture, 
which  state  that  in  1891  Kansas  had  34,384  acres,  while  in  1904  she 
had  a  total  of  557,509  acres  in  growing  alfalfa. 

This  large  and  new  horizon  of  the  alfalfa  plant  has  revolutionized 
the  animal  husbandry  of  this  great  region  and  has  opened  up  a  very 
large  area  that  was  heretofore  considered  useless,  or  nearly  so,  for  the 
production,  not  only  of  a  living  for  the  stock-growing  farmer  and 
his  family,  but  of  an  absolutely  certain  means  of  obtaining  wealth 
as  well.  Its  capability  of  growing  and  producing  a  profitable  crop 
under  adverse  climatic  conditions,  the  certainty  with  which  it  devel- 
ops, and  its  value  when  produced  have  served  to  remove  the  element 
of  uncertainty  which  so  long  hindered  the  development  of  profitable 
agriculture  in  the  Great  Plains  region. 

In  bringing  together  facts  about  the  alfalfa  plant  the  writer  has 
drawn  liberally  upon  the  experimental  work  performed  by  the  differ- 
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ent  experiment  stations,  not  because  this  is  the  only  source  of  infor- 
mation, but  rather  because  these  results  are  published  in  accurate  and 
scientific  form,  though  they  represent  what  is  common  to  the  practice 
of  feeders  and  farmers  throughout  the  alfalfa  region. 

One  peculiarity  of  the  alfalfa  plant  lies  in  its  habit  of  sending 
roots  down  deep  into  the  earth.  After  it  is  once  well  established  it 
becomes  a  perennial  that  is  practically  independent  of  climatic  con- 
ditions. The  writer  has  a  personal  knowledge  of  a  field  of  alfalfa 
in  Kansas  that  was  well  established  in  1878,  when  he  first  saw  it,  and 
that  has  been  in  alfalfa  ever  since,  with  no  reseeding  and  no  care 
other  than  to  mow  the  crops  and  disk  the  surface  of  the  ground  occa- 
sionally. 

One  of  the  most  valuable  characteristics  of  this  plant,  howev^  is 
its  ability,  in  common  with  other  legumes,  to  gather  nitrogen  from 
the  atmosphere,  with  the  result  that  the  plant  itself  becomes  a  highly 
nitrogenous  food  for  domestic  animals,  and  its  growth  serves  to 
enrich  the  land  instead  of  impoverishing  it. 

ITS   COMPONENT   PARTS   CONSIDERED. 

In  the  development  of  young  animals,  the  supplying  of  muscle  for 
the  work  horse,  and  in  the  producing  of  milk,  it  is  found  that  protein 
is  the  important  element.  Carbohydrates  may  be  substituted  for 
fats,  or  vice  versa,  within  reasonable  limits,  and  without  detriment 
to  the  animal,  and  protein  may  to  some  extent  be  substituted  for 
either ;  but  neither  carbohydrates  nor  fats  can  be  substituted  for  pro- 
tein. Protein  is  an  essential  element  in  the  food  of  both  man  and 
beast.  It  is  the  element  producing  muscle  and  tendon,  and  hence  is 
necessary  to  the  proper  growth  and  development  of  all  young  ani- 
mals, and  is  most  easily  supplied  to  them  through  rich  nitrogenous 
foods.  The  alfalfa  plant  has  been  found  to  be  so  rich  in  protein  that 
it  ranks  high  above  all  other  feeds  that  are  used  for  roughage  and 
stands  well  up  among  the  more  concentrated  feeds.  It  has  been 
found  by  experiment  that  100  pounds  of  alfalfa  contain  3.3  pounds 
more  of  total  digestible  nutrients  than  does  wheat  bran  and  almost 
as  much  protein.  It  is  richer  in  digestible  protein  than  wheat,  corn, 
oats,  rye,  barley,  Kafir-corn  seed,  or  sorghum  seed.  Its  nutritive 
ratio  is  so  narrow  that  it  is  equaled  only  by  wheat  bran,  linseed  meal, 
cotton-seed  meal,  and  soy  beans.  Alfalfa  is  an  ideal  feed  for  the 
development  of  young  stock  in  muscle  and  general  growth  and  for 
the  milch  cow.  It  is  especially  valuable,  in  combination  with  corn, 
as  a  ration  for  fattening  steers,  since  it  furnishes  all  the  roughage 
necessary  and  is  a  very  cheap  source  of  protein.  For  the  sake  of 
comparison,  the  following  table,  showing  percentage  composition  of 
some  of  the  commoner  f eedstuffs,  is  given : 
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Composition  of  some  common  fccdstuffs. 


Peedstuff. 


Soybeans 

Dent  com 

Linseed  meal 

Red  clover  (fresh) 
Timothy  (fresh).. 
Bed  clover  (hay) . 

Alfalfa  hay 

Timothy  LAy 


Protein 
( contain- 
in|?  nitro- 
gen). 


10.3 
33.2 
4.4 
3.1 
12.3 
14.3 
6.0 


Nitrogen- 
fr**e  ex- 
tract (car- 
bohy- 
drate) 


28.8 
70.4 
88.4 
13.5 
20.2 
38.1 
42.7 
41.9 


Ether  ex- 
tract (fat). 


16.9 
5.0 
4.0 
1.5 
1.2 
3.3 
2.8 
8.0 


Digestion  experiments  made  at  the  Kansas  Experiment  Station 
show  that  air-dry  alfalfa  hay  contains  10.43  per  cent  of  protein,  0.69 
per  cent  of  fat,  28.18  per  cent  of  carbohydrates,  and  15.D9  per  cent  of 
crude  fiber ;  the  total  digestible  nutrients  being  55.29  per  cent.  For 
the  sake  of  further  comi>arison  it  may  be  stated  that  the  percentage 
of  total  digestible  nutrients  of  other  common  feeds  used  for  roughage 
is  as  follows :  Millet  57.6,  oat  hay  52.2,  orchard-grass  hay  48.2,  timothy 
hay  48,  prairie  hay  46.7,  sorghum  hay  44.2,  red-clover  hay  43.9,  corn 
fodder  35.8.  It  will  be  noted  that  only  one  of  these  feeds  equals 
alfalfa  in  total  digestible  nutrients.  But  in  making  this  comparison 
it  must  be  remembered  that  it  costs  much  more  to  produce  feeds 
rich  in  protein  tlian  it  does  to  produce  those  rich  in  carbohydrates, 
and  consequently,  of  two  feeds  containing  an  equal  amount  of  digest- 
ible nutrients  the  one  containing  the  more  protein  is  the  more  valu- 
able. WTien  alfalfa  is  compared  with  the  other  feeds  just  named,  it 
is  found  to  rank  far  ahead  of  the  richest  of  them.  One  hundred 
pounds  of  alfalfa  hay  contains  11.3  pounds  more  digestible  matter 
than  the  same  amount  of  red-clover  hay  and  one  and  one-half  times 
as  much  protein.  It  contains  2.3  pounds  less  of  total  digestible 
nutrients  than  the  same  amount  of  millet  hay  and  almost  two  and 
one-half  times  as  much  digestible  protein.  It  contains  two  and  one- 
lialf  times  as  much  digestible  protein  as  oat  hay,  three  times  as  much 
as  prairie  hay,  more  than  four  times  jis  much  as  sorghum  hay,  five 
times  as  much  as  com  fodder,  and  thirteen  times  as  much  as  wheat 
straw. 

It  will  thus  be  seen  that  alfalfa  furnishes  a  feed  which  is  almost  a 
perfect  ration  for  the  growing  animal  and  the  milch  cow,  and  that, 
in  order  to  fatten  an  animal,  it  is  only  necessary  to  add  some  other 
feed  that  is  rich  in  fats  and  carbohydrates  to  make  an  ideal  combi- 
nation. 

Some  time  since,  Mr.  E.  B.  Cowgill,  editor  of  the  Kansas  Farmer, 
at  Topeka,  did  some  very  valuable  work  in  determining  the  value  of 


Digitized  Dy  '' 


An.  Rpt.  B.  a.  I.  1904. 


Plate  20. 


Digitized  by 


Goog 


Digitized  by 


Google 


ALFALFA   FOR   GEOWING   ANIMAI^S. 


245 


a  number  of  the  commoner  feeds.  From  his  investigations,  based 
upon  the  market  price  of  these,  we  learn  that  protein  coats  about 
$3.37  per  100  pounds,  carbohydrates  $0.32  per  100  pounds,  and  fats 
$0.56  per  100  pounds.  Applying  these  values  to  the  nutritive  con- 
stituents of  feeding  stuffs,  as  given  in  standard  tables,  a  useful  table 
has  been  compiled  by  simple  arithmetical  methods,  from  which  we 
quote  as  follows: 

Relative  money  values  of  feeds! uffs. 


Feedstuff. 


Concentrates. 


Com,  dent 

Corn,  flint 

Oorn-and-cob  meal 

Gluten  meal 

Germ  meal 

Glucose  meal 

Wheat 

Wheat  bran  (spring  wheat) . 
Wheat  bran  (winter  wheat) 

Wheat  shorts 

Wheat  middlings .*.... 

Wheat  screenings 

Rye 

Barley 

Jklalt  sprouts 

Brewers'  grains  (wet) 

Brewers'  grains  (dry) 

Oata 

Oatmeal 

Oat  feed  or  shorts 

Rice 

Rice  hulls 

Rice  bran 

Sorghum  seed 

Broom-corn  seed 

Kafir  com 

Maiot 

Flaxseed 

Linseed  meal  (old  process) . . 
Linseed  meal  (new  process) . 

Ck>ttonBeed 

Cotton-seed  meal 

Gotton-seed  hulls 

Sunflower  seed 

Stmflower-seed  cakes 

Peanut  meal 

Pease 

Soy  beans 

•  Values  of  protein  at  3.37  cents 
fats  at  0.50  cent  per  pound. 


Dry 

matter  ; 

inlOU  ! 

pounds. 


Digostible  nutrients  in  100  i>ound8  of  feeding 
stuffs. « 


Protein. 


Quan- 
tity. 


Poui%ds. 
89.4 
88.7 
84.9 
91.8 
89.6 
91.9 
69.5 
88.6 
87.7 
88.2 
87.9 
88.4 
88.4 
89.1 
89.8 
24.8 
91.8 
89.0 

9ce.i 

92.3 
87.6 
91.8 
90.3 
87.2 
85.9 
84.8 
86.0 
90.8 
90.8 


F\>und8. 


89.7 
91.8 
88.9 
02.5 
91.8 
89.3 
89.5 
89.2 


7.8 

ao 

4.4 

25.8 

9.0 
80.8 
10.2 
12.9 
L8.3 
12.2 
12.8 

9.8 

9.9 

8.7 
18.6 

3.9 
15.7 

9.2 
11.5 
12.5 

4.8 

1.6 

5.3 

7.0 

7.4 

7.8 

8.9 
20.6 
29.3 
28.2 
12.5 
87.2 
.3 
12.1 
81.2 
42.9 
16.8 
29.6 
per  pound, 


Value. 


Cents, 


Carbohydrates.  I 


Fats. 


Quan- 
tity. 


Pounds 
66.7 
66.2 
60.0 
4a3 
61.2 
85.3 
60.2 
40.1 
87.1 
50.0 
53.0 
51.0 
67.6 
65.6 
37.1 
9.3 
86.8 
47.3 
52.1 
46.9 
72.2 
44.5 
45.1 
52.1 
48.3 
57.1 
45.0 
17.1 
32.7 
40.1 
30.0 
16,9 
33.1 
20.8 
19.6 
22.8 
51.8 
22.3 


26.3 

27.0 

14.8 

86.9 

80.3 
102.1 

84.4 

43.5 

41.5 

41.1 

4ai 

33.0 

88.4 

29.3 

62.7 

13.1 

52.9 

81.0 

38.8 

41.1 

16.2 
5.4 

17.9 

23.6 

25.9 

26.3 

80.0 

69.4 

98.7 

95.0 

42.1 

125.4 

1.0 

40.8 
106.1 
144.6 

56.6 

99.8 
,  carbohydrates 


Value. 


X^'    V.lne. 


Cents. 

2L3 

22.0 

19.2 

13.9 

19.6 

11.3 

22.1 

12.8 

11.8 

16.0 

17.0 

16.3 

21.6 

21.0 

11.9 

3.0 

11.6 

15.1 

16.7 

15.0 

23.1 

14.2 

14.4 

16.7 

15.5 

18.8 

14.4 

5.5 

10.5 

12.8 

9.6 

6.4 

10.6 

6.5 

6.3 

8.6 

16.6 

7.1 

at  0. 


PouTids. 
4.8 
4.8 
2.9 

11.0 
6.2 

14.5 
L7 
8.4 
2.6 
8.8 
8.4 
2.2 
l.l 
1.6 
L7 
1.4 
5.1 
4.2 
5.9 
2.8 
.3 
.6 
7.3 
8.1 
2.9 
2.7 
8.2 

29.0 
7.0 
2.8 

17.3 

12.2 
L7 

29.0 

12.8 

6.9 

.7 

14.4 
32  cent 


Cents. 
2.4 
2.4 
L6 
6.2 
8.5 
8.1 
1.0 
1.9 
1.5 
2.1 
1.9 
1.2 


.9 
1.1 

.8 
2.9 
2.4 
8.3 
1.6 

.2 

.8 
4.1 
1.7 
1.6 
1.5 
1.8 
16.2 

a9 

1.6 

9.7 

6.8 

1.0 

16.2 

7.2 

8.9 

.4 

8.1 

per  pound 


Total 
value  of 
digest- 
ible nu- 
trients 

in  100 
pounds. 


Cents. 
50.0 
60.14 
26.6 
107.0 
53.4 
121.5 
57.5 
58.2 
54.8 
59.3 
62.0 
50.5 
55.6 
51.2 
75.7 
16.9 
67.4 
48.5 
58.8 
57.7 
89.6 
19.9 
86.4 
42.0 
43.0 
46.1 
46.1 
91.1 
113.1 
109.4 
61.4 
137.6 
12.6 
63.5 
118.6 
157.1 
73.6 
116.0 
I,  and 
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Relative  money  values  of  feedstuffs — Continued. 


Feedstuff. 


Ot)ncen^/*o<««— Continued . 

Gowpeas 

Horse  beans 

Roughage. 

Fodder  corn  (green) 

Fodder  com  (field  cured)  ... 
Com  stover  (field  cured) 

Fresh  grass. 

Pasture  grasses  (mixed) 

Kentucky  blue  graaa 

Timothy  (different  stages).. 

Orchard  grass  in  bloom 

Bedtop  in  bloom 

Sorghum 

Meadow  fescue  in  bloom 

Hungarian  grass 

Peas  and  oats 

Peas  and  barley 

Hay. 

Timothy 

Orchard  grass 

Redtop 

Kentucky  blue  grass 

Hungarian  grass 

Meadow  fescue 

Soybean 

Oat 

Blue  stem 

Straw. 

Wheat 

Bye 

Oat 

Barley 

Wheat  chaff 

Oat  chaff 

FYesh  legumes. 

Bed  clover  (different  stages) 

Alsike  (bloom) 

Crimson  clover 

Alfalfa 

Bokhara  (sweet  clover) 

Cowpeas 

Soybean 

Legume  hay  and  straw. 

Bed  clover  (medium) 

Bed  clover  (mammoth) 

Alsike  clover 

White  clover 


Dry 
matter 

in  100 
pounds. 


Pounds. 
85.2 
85.7 


20.7 
57.8 
50.5 


20.0 
84.9 
88.4 
27.0 
84.7 
20.6 
80.1 
28.9 
16.0 
16.0 

86.8 
90.1 
91.1 
78.8 
92.3 
80.0 
88.7 
91.1 
92.2 

90.4 
92.9 
90.8 
86.8 
85.7 
86.7 


29.2 
25.2 
19.1 
28.2 
12.5 
16.4 
24.9 


84.7 
78.8 
90.8 
90.8 


Digestible  nutrients  in  100  pounds  of  feeding 
stuffs. 


Pi-otein. 


Quan- 
tity. 


Pounds. 
18.3 
22.4 


1.0 
2.5 
1.7 


2.5 
&0 
1.2 
1.5 
2.1 
.6 
1.5 
2.0 
1.8 
1.7 

2.8 
4.9 
4.8 
4.8 
4.5 
4.2 
10.8 
4.3 
8.4 


.4 


L2 

.7 


1.5 


2.9 
2.7 
2.4 
8.9 
1.6 
1.8 
8.2 


6.8 
6.7 
8.4 
11.5 


Value. 


Cents. 
61.7 
75.5 


a4 

8.4 
6.7 


8.4 
10.1 
4.0 
5.1 
7.1 
2.0 
5.1 
6.7 
6.1 
6.7 

9.8 
16.5 
16.2 
16.2 
15.2 
14.2 
96.4 
14.6 
11.5 

1.8 
2.0 
4.0 
2.4 
1.0 
6.1 


9.8 
9.1 
8.1 

13.1 
5.4 
6.1 

10.8 


22.9 
19.2 


88.8 


Carbohydrates. 


•iT    Vatae. 


Pounds. 
64.2 
49.8 


11.6 
84.6 
82.4 


10.2 
19.8 
19.1 
11.4 
21.2 
12.2 
16.8 
16.0 
7.1 
7.2 

43.4 
42.3 
46.9 
37.3 
57.7 
43.3 
38.7 
46.4 
29.6 

36.3 
40.6 


41.2 
23.3 
83.0 


14.8 

13.1 
9.1 

12.7 
2.8 
8.7 

11.0 


86.8 
82.0 
42.6 
42.2 


Cents. 
17.3 
15.8 


3.7 
11.1 
10.4 


3.3 
6.3 
6.1 
8.6 
6.8 
8.9 
5.4 
5.1 
2.3 
2.3 

13.9 
18.5 
16.0 
11.9 
16.6 
18.9 
12.4 
14.8 
9.5 

11.6 
18.0 
12.4 
13.2 
7.5 
10.6 


4.7 
4.2 
2.9 
4.1 
.7 
2.8 
8.6 


11.6 

ia2 

18.6 
18.5 


Fats. 


<^^'    Value. 


Pounds. 
1.1 
1.2 


.4 
1.2 

.7 


.5 
.8 
.6 
.6 
.6 
.4 
.4 
.4 
.2 
.2 

1.4 
1.4 
1.0 
2.0 
1.3 
1.7 
1.5 
1.5 
1.4 

.4 
.4 

.8 
.6 
.6 

.7 


.7 
.6 
.5 
.5 
.2 
.2 
.6 

L7 
L9 
L6 
L6 
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Cents. 
0.6 

.7 


.8 
.2 
.2 
.2 
.1 
.1 

.8 
.8 
.6 

1.1 
.7 

1.0 
.8 
.8 
.8 

.2 
.2 
.4 
.8 
.8 
.4 


Total 
value  of 
digest- 
ible nu- 
trients 

in  100 
pounds. 


Cents, 
79.6 
92.0 


7.8 
20.2 
16.6 


12.0 
16.8 
10.4 
9.0 
14.2 
6.1 
10.7 
12.0 
8.6 
8.1 

24.1 
80.8 
81.8 
29.2 
82.4 
29.1 
49.6 
80.1 
21.8 

18.1 
16.2 
16.8 
16.9 
8.8 
16.1 


14.9 
13.6 
11.8 
17.6 
6.2 
9.0 
14.6 


1.0  86.4 

1.1  8U.5 
.9  42.8 

^9  63.2 
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Feedstuff. 


Legume  hay  and  straw— Con. 

Crimson  clover 

Alfalfa 

Bokhara  (sweet  clover) 

Cowpeahay 

Soy-bean  straw 

Pea  vine 

Silage. 

Com 

Clover 

Sorghum ^ 

Alfalfa 

Grass 

Cowpea  vine 

RooU  and  tubers. 

Beet  (common) 

Beet  (sugar) 

Beet  (mangel) 

Flat  turnip 

Butabaga 

Carrot 

Parsnip 

Artichoke 

Miscellaneous. 

Cabbage 

Sugar-beet  leaves 

Pumpkin  (field) 

Pumpkin  (garden) 

Bapa 

Dried  blood 

Beet  pulp 

Beet  molasses 

Cows'  milk 

Cows'  milk  (colostrum) 

Skim  milk  (gravity) 

Skim  milk  (centrifugal) 

Buttermilk 

Whey 


Dry 
matter 

In  100 
pounds. 


Pounds. 
90.4 
91.6 
a5.7 
89.3 
89.9 
86.4 

80.9 
28.0 
28.9 
27.5 
32.0 
20.7 

18.0 
13.5 
9.1 
9.5 
11.4 
11.4 
11.7 
20.0 


15.8 

12.0 

9.1 

19.2 

14.0 

91.5 

10.2 

79.2 

12.8 

25.4 

9.6 

9.4 

9.9 

6.6 


Digestible  nutrients  in  100  pounds  of  feeding 
stu£F8. 


Protein. 


Jnan- 
tity. 


PouTids. 
10.5 
U.0 
8.5 
.8 
2.3 
4.3 

.9 
2.0 

.6 
3.0 
1.9 
1.5 

1.2 
1.1 
1.1 
1.0 
1.0 
.8 
1.6 
2.0 


1.8 
1.7 
1.0 
1.4 
1.5 

52.3 

.6 

9.1 

3.6 

17.6 

ai 

2.9 
8.9 

.8 


Value. 


Cents. 
85.4 
37.1 
28.6 
36.4 
7.8 
14.5 

8.0 
6.7 
2.0 
10.1 
6.4 
6.1 

4.0 
3.7 
3.7 
8.4 
3.4 
2.7 
5.4 
6.7 


6.1 

5.7 

3.4 

4.7 

5.1 

176.8 

2.0 

30.7 

12.1 

69.3 

10.4 

9.8 

13.1 

2.7 


Carbohydrates. 


Quan- 
tity. 


Pounds. 
34.9 
39.6 
18.1 
88.6 
40.0 
82.3 

11.3 
13.5 
14.9 

8.5 
13.4 

8.6 

8.8 
10.2 
5.4 
7.2 
8.1 
7.8 
11.2 
16.8 


8.2 
4.6 
5.8 
8.3 
8.1 
.0 
7.8 
59.3 
4.9 
2.7 
4.7 
5.2 
4.0 
4.7 


Value. 


Cents. 
11.2 
12.7 
5.8 
12.4 
12.8 
10.3 

8.6 
4.8 
4.9 

2.7 
4.8 
2.8 

2.8 
8.3 
1.7 
2.3 
2.6 
2.5 
8.6 
5.4 


2.6 

1.5 

1.9 

2.6 

2.6 

.0 

2.8 

19.0 

1.6 

.9 

1.5 

1.7 

1.3 

1.5 


Fats. 


Quan- 
tity. 


Pounds. 
1.2 
1.2 
1.6 
1.1 
1.0 
.8 

.7 
1.0 

.2 
1.9 
1.6 

.9 

.1 
.1 
.1 
.2 
.2 
.2 
.2 
.2 


.4 
.2 
.8 
.8 
.2 
2.5 


Value. 


Cents. 
0.7 
.7 
.9 
.6 
.6 
.4 

.4 
.6 
.1 
1.1 
.9 
.5 

.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 


.2 
.1 
.2 
.4 
.1 
1.4 


.0 

8.7 

2.1 

8.6 

2.0 

.8 

.5 

.3 

.2 

l.l 

.6 

.3 

.2 

Total 
value  of 
digest- 
ible nu- 
trients 
in  100 
pounds. 


Cents, 
47.8 
60.5 
35.3 
49.4 
21.2 
25.2 

7.0 
11.0 

7.0 
13.9 
11.6 

8.4 

6.9 
7.1 
5.5 
5.8 
6.1 
5.3 
9.1 
12.2 


8.9 

7.3 

5.6 

7.7 

7.8 

177.7 

4.3 

49.7 

15.8 

72.2 

12.4 

11.7 

15.0 

4.4 


The  profitable  adjustment  of  rations  to  the  needs  of  domestic 
animals  is  a  problem  worthy  of  the  farmer's  most  careful  attention. 
The  following  table  of  feeding  standards  will  be  found  useful  in 
connection  with  the  foregoing  table  of  nutritive  constituents  and 
values : 
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Feeding  standards  for  farm  animals  per  day  per  1^000  paunds  live  vmght, 

[  Wolflf-Lehmann.  ] 


Animal. 


Fattening  cattle: 

First  period 

Second  period 

Thirdperiod 

Milch  cows,  when  yielding  daily— 

11  pounds  of  milk 

16.6  pounds  of  milk 

22  pounds  of  milk 

27.5  pounds  of  milk 

Sheep: 

Coarse  wool 

Fine  wool 

Brooding  e wos,  wit  h  lambs 

Fattening  sheep: 

First  period 

Second  period 

Horses: 

Light  work 

Medium  work 

Heavy  work 

Brood  sows 

Pattoning  swine: 

First  period 

Second  period 

Thirdperiod 


Dry 

matter. 

Digestible  nutrients. 

Protein. 

Carbohy- 
drates. 

Fats. 

PouTids. 

Pounds. 

Pounds. 

Pound.H. 

30 

2.5 

15.0 

0.5 

30 

3.0 

14.5 

.7 

26 

2.7 

15.0 

.7 

25 

1.0 

10.0 

.3 

27 

2.0 

11.0 

.4 

29 

2.5 

13.0 

.5 

32 

8.3 

13.0 

.8 

20 

1.2 

10.5 

.2 

23 

1.5 

12.0 

.3 

25 

2.9 

15.0 

.5 

30 

3.0 

15.0 

.5 

28 

3.5 

14.5 

.6 

20 

1.5 

9.5 

.4 

24 

2.0 

U.O 

.6 

28 

2.5 

13.3 

.8 

22 

2.5 

15.5 

.4 

36 

4.5 

25.0 

.7 

82 

4.0 

24.0 

.5 

25 

2.7 

18.0 

.4 

Nutri- 
tive 

ratio,  1 
to— 


6.5 
5.4 
6.2 

6.7 
6.0 
6.7 
4.5 

9.1 
8.5 
5.6 

5.4 
4.5 

7.0 
6.S 
6.0 
6.6 

5.9 
6.8 
7.0 


Feeding  standards  for  grovnng  animals. 


Kind  of  animal  and  age  in  months. 

Average 

live 

weight 

per  head. 

Dry 
matter. 

Protein. 

Carbohy- 
drates. 

Fats. 

Nutri- 
tive 

ratio,  1 
to— 

Growing  cattle,  dairy  breeds: 

2  to  3 

Pounds. 
150 
300 
500 
700 

160 
830 
650 
750 

60 
80 
100 
120 

50 
100 
120 
200 

Pounds. 
23 
24 
27 
26 

23 
24 
25 
24 

38 
26 
24 
23 

44 

35 
32 

28 

Pounds. 
4.0 
3.0 
2.0 
1.8 

4.2 
3.5 
2.5 
2.0 

4.4 
3.5 
3.0 
8.2 

7.6 
5.0 
8.7 
2.8 

Pounds. 
13.0 
12.8 
12.5 
12.5 

13.0 
12.8 
13.2 
12.5 

16.6 
16.0 
14.3 
12.6 

28.0 
23.1 
21.3 

18.7 

Pounds. 

2.0 

1.0 

.5 

.4 

2.0 
1.5 

.7 
.5 

.9 
.7 
.5 
.5 

1.0 
.8 
.4 
.3 

4.5 

8  to  6 

5.1 

etois                      

6.8 

12  to  18 .... 

7.6 

Growing  cattle,  beef  breeds: 

2  to3                               

4.2 

3to6              

4.7 

6  to  12 

6.0 

12  to  18 

6.8 

Growing  sheep,  mutton  breeds: 

4  to  6 

4.0 

6  to  8 _ 

fttoll 

4.8 
5.2 

11  to  15 

6.3 

Growing  hogs,  breeding  stock: 
2to3 

4.0 

3to5                       

6.0 

5to6         

6.0 

6  to  8 

7.0 
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Plate  22. 


Fig*  1.— a  Pair  of  Half-breed  Percheron  Geldings. 

Thl^■M*  K''l^liT*>f>  wi-ri» :{  aii'l  4  yciirs  of  hk*-,  rrsfn'iiiVfvLy,  full  IkrotluTs,  uvi^fhirw  iV^  i^'unds, 
And  mJ*1  for  i^Ki  m  tlie  biirii  ditor.  Vp  h>  ihr  timf  thty  werv  Htld  ihin  liiifl  never  uusted 
any  other  hntn^l  nf  hiiy  iluin  Kiins«,s  nun  I  In. 


^\ 


Fi6.  2.— Two-year-old  Percheron  Stallion  Tapaqeur  35340. 

He  was  winner  of  the  seventh  prize  at  the  Louisiana  Purchase  Exposition.    Raised  on  ^alta 
and  made  a  gain  otb  pounds  per  day  for  thirty  days  while  being  fitted. 
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To  illustrate  the  use  of  these  tables,  let  a  ration  be  eomputed 
for  a  1,000-pound  dairy  cow  giving  22  pounds  of  milk  per  day. 
Suppose  we  have  on  the  fami  dent  corn  and  timothy  hay.  This 
cow  will,  according  to  the  table  of  feeding  standards,  require  29 
pounds  of  dry  matter  a  day  (by  dry  matter  is  meant  ordinary  dry 
corn  and  hay).  She  must,  then,  have  for  a  daily  ration  2.5  pounds 
of  protein,  13  pounds  of  carbohydrates,  and  0.5  pound  of  fats.  As 
the  only  way  thus  far  for  the  determination  of  a  properly  balanced 
ration  is  the  "  cut  and  try  "  method,  we  will  guess  that  the  cow 
should  have  10  pounds  of  corn  chop  and  19  pounds  of  hay  per  day. 
This  would  give  her  a  ration,  according  to  the  table  of  feedstuffs, 
as  follows: 


Peedstnff. 


Proteins, 


Com  chop,  10  potmds . . . 
Timothy  hay,  19  jwunds 

Total 

Standard  requiremonts 


Carbo- 
"  hydrates 


Percent. '  Per  cent. 
0.8  I  6,7 

.5  I  8.2 


1.3 

2.5 


14.9 
13.0 


Pats. 


Value. 


Percent. 

0.4 

.3 


Cents. 
5 
5 


10 
15J 


This  ration  has  too  much  digestible  carbohydrates  and  fats  and  onl}'- 
about  half  enough  protein.  In  other  words,  it  is  a  ration  for  fatten- 
ing animals  rather  than  for  milk  production,  and  the  cow  will  prob- 
ably lay  on  weight  and  decrease  in  her  milk  flow.  If  the  animal 
weighs  1,000  pounds,  it  will  require  more  than  1  pound  of  protein 
per  day  to  sustain  her,  even  though  she  give  no  milk.  If  we  deduct 
this  from  the  amount  shown  by  the  proposed  ration,  we  have  but  0.3 
pound  of  protein  for  the  milk  production.  As  22  pounds  of  average 
milk  contains  0.8  pound  of  protein,  it  will  be  seen  that  the  proposed 
ration  is  inadequate.  It  will  also  be  noticed  that  it  has  less  value  than 
the  standard  ration  would  be  worth  at  ordinary  prices  for  feeding 
stuffs.  How  shall  this  ration  be  changed  to  give  it  the  required 
amomit  of  protein  at  reasonable  cost  ?  The  answer  is  this :  By  substi- 
tuting alfalfa  hay  for  timothy.  When  this  is  done  we  have  a  value 
shown  in  the  following  table,  in  which  the  alfalfa  is  rated  at  $10 
per  ton,  which  is  rather  above  the  average  in  the  region  under  consid- 
eration : 


FeedstYiff. 


Proteins. 


Carbo- 
hydrates. 


Fats. 


Value. 


Com  chop,  10  pounds . . . 
Alfalfa  hay,  10  iK>u&ds. . 

Total 

Standard  requirements 


Poun^. 
0.8 
2.1 


Pounds. 
6.7 
7.5 


Pounds. 

0,4 

.2 


Cents. 


^ 


2.9 
2.6 


14.2 
13.0 


.5 


15* 
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Nearly  every  farmer  would  be  glad  to  realize  $5  per  ton  per  year 
for  alfalfa ;  if  this  value  is  placed  upon  it  the  cost  of  the  ration  will 
be  reduced  to  9f  cents,  which  more  nearly  represents  the  actual  feed- 
ing conditions  in  this  region.  A  glance  at  the  table  shows  that  the 
ration  is  richer  in  all  of  its  constituents  than  is  necessary  for  the  sup- 
posed case.  This  is  reduced  by  substituting  cane,  Kafir  corn,  or  tim- 
othy hay  for  a  portion  of  the  alfalfa.  Should  the  animal  be  unable 
to  digest  so  much  hay,  she  may  be  given  some  concentrated  nitroge- 
nous feed,  like  soy-bean  meal,  linseed  meal,  or  glucose  meal  for  a 
portion  of  the  alfalfa.  The  examples  given  here  are  simply  intended 
for  illustration  and  not  for  model  rations.  The  feeder  will  determine 
what  problem  he  has  on  hand — whether  it  is  that  of  the  development 
of  a  young  animal  or  the  production  of  beef,  milk,  or  muscle — and 
will  then  make  his  rations  from  the  material  at  hand,  with  the  aid  of 
the  values  shown  in  the  table. 

VALUE    OF    THE    HAY    AT    DIFFERENT    PERIODS    OF    GROWTH. 

Another  important  point  to  be  considered  in  connection  with  the 
feeding  value  of  alfalfa  is  the  quality  to  be  obtained  through  the 
harvesting  and  care  of  the  plant.  Experiments  made  at  the  Kansas 
Experiment  Station  in  regard  to  the  value  in  protein  of  alfalfa,  cut 
at  different  periods  of  its  growth,  show  the  following  results: 

I*er  cent. 

One-tenth  in  bloom 18.5 

One-half  in  bloom 17.2 

In  full  bloom 14.4 

It  was  also  found  here  that  the  late  cutting  of  the  first  crop  seemed 
to  injure  the  plant  more  than  cutting  at  any  other  time;  indeed,  it 
was  found  more  profitable  to  make  the  first  cutting  of  alfalfa  as  soon 
as  the  field  was  one-tenth  in  bloom,  even  though  the  weather  condi- 
tions prohibited  the  saving  of  the  crop  without  spoiling.  The  in- 
creased yield  from  succeeding  cuttings  over  that  which  was  cut  late 
much  more  than  makes  up  for  the  loss  of  the  first  crop.  Farmers  who 
have  been  successful  clover  growers  often  spoil  their  first  stand  of 
alfalfa  because  they  wait  to  cut  it  at  the  stage  when  red  clover  is 
usually  cut. 

In  tFtah  the  experiment  station  cut  alfalfa  at  different  stages  of 
maturity,  and  fed  the  crop  in  the  experiment  of  producing  beef,  which 
covered  a  period  of  five  years,  to  determine  the  best  time  for  cutting 
alfalfa  for  this  purpose.  The  average  production  per  year  per  acre 
was  as  follows: 


Hay. 


Beef. 


In  first  bloom 

In  fuU  bloom 

Half  the  blooms  fallen. 


Ton3. 

Pounds. 

8.35 

706 

4.90 

562 

4.6> 

490 
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In  addition  to  the  facts  stated  in  the  above  tables  in  favor  of  the 
early  harvesting  of  alfalfa,  it  should  be  noted  that  soon  after  the 
alfalfa  plant  begins  to  blossom  a  number  of  the  leaves  turn  yellow 
and  fall  to  the  ground.  As  the  leaves  are  more  valuable  as  feed 
because  of  their  higher  percentage  of  protein  and  lower  proportion 
of  crude  fiber,  it  is  of  interest  to  know  the  necessity  for  early  harvest- 
ing in  order  that  a  greater  proportion  of  leaves  may  be  saved  in  the 
hay.  Experiment  shows  that  the  greatest  proportion  of  leaves  is 
found  just  before  the  blossoming  period,  but  that  the  plant  is  so 
immature  at  this  time  that  its  greatest  value  for  feed  is  not  reached 
until  it  is  about  one-tenth  in  bloom.  Analyses  of  the  dry  matter 
of  the  leaves,  taken  at  the  time  that  the  first  blossoms  appear,  show 
ii3.06  per  cent  of  crude  protein,  while  average  wheat  bran  contains 
about  16  per  cent  only  of  crude  protein.  These  same  analyses  show 
that  six  days  before  harvesting  the  crop  the  leaves  contain  63  per 
cent  of  the  total  nitrogen  of  that  part  of  the  plant  above  ground. 
Eight  days  later  they  contain  57  per  cent,  showing  a  loss  of  6  per 
cent  of  nitrogen  transferred  from  the  leaves  to  the  stem. 

ALFALFA    FOR   PASTURE. 

In  making  his  investigations  the  writer  has  visited  the  farms  of 
many  large  alfalfa  growers  and  of  many  large  feeders  who  use  it  for 
the  development  of  beef,  pork,  or  milk,  though  they  may  not  grow 
all  they  feed.  Among  these  men  there  was  found  a  wide  difference 
of  opinion  as  to  the  value  of  alfalfa  for  pasture.  One  very  promi- 
nent breeder  of  Angus  cattle  is  positive  in  his  statements  that  alfalfa 
should  never  be  pastured,  while  an  equally  prominent  breeder  of 
Shorthorn  cattle  maintains  that  it  is  the  most  valuable  of  pastures 
when  mixed  with  grasses  and  other  clovers.  It  is  conceded  by  all 
that  it  is  an  unequaled  pasture  for  horses  and  hogs,  but  that  it  con- 
tains an  element  of  danger  for  such  ruminants  as  cattle  and  sheep. 
In  the  early  history  of  alfalfa  in  the  region  east  of  the  Rocky  Moun- 
tains many  farmers  and  feeders  lost  their  cattle  through  their  ignor- 
ance of  the  fact  that  it  will  produce  hoven,  or  bloat,  when  carelessly 
pastured.  Experience  has  taught  them,  however,  that  it  can  be  used 
successfully  as  a  pasture,  and  apparently  without  danger  to  the 
animal,  provided  that  care  is  taken  to  see  that  the  animal  never  goes 
onto  the  alfalfa  pasture  except  with  a  full  stomach.  Cattle  are  so 
fond  of  this  clover  that  they  eat  greedily  of  it,  and  the  tendency  is 
to  gorge  themselves  if  they  go  to  the  pasture  hungry.  The  result  is 
bloat  and  a  loss*  of  the  cattle. 

Experience  also  teaches  that  cattle  and  sheep  must  never  be  turned 
upon  alfalfa  pasture  while  the  dew  is  yet  on  it  or  just  after  a  rain. 
Many  cattlemen  find  that  they  can  accustom  their  cattle  to  alfalfa 
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pasture  by  allowing  them  to  feed  for  a  few  minutes  each  day  at  first 
and  by  gradually  lengthening  the  period  until  they  can  eat  alfalfa 
from  the  pasture  with  apparent  impimity,  though  the  element  of 
danger  is  never  entirely  removed. 

In  this  connection  the  experience  of  a  very  prominent  breeder  of 
Shoi-thorn  cattle  who  has  made  a  success  in  the  show  ring  and  who 
is  also  a  feeder  on  a  large  scale  will  be  of  interest.  For  the  past 
sixteen  years  he  has  made  a  practice  of  sowing  alfalfa  with  other 
clovers  and  grasses,  so  that  he  has  a  rich  pasture,  which  keeps  his 
cattle  in  the  highest  possible  condition  and  with  absolutely  no  danger 
from  bloat.  At  least,  he  states  that  in  this  period  of  sixteen  years  he  has 
never  lost  an  animal  nor  had  one  affected  by  bloat  from  pasturing  on 
this  mixed  pasture.  His  combination  of  seeds  for  1  acre  of  rich 
bottom  land  is  as  follows :  Four  pounds  of  alfalfa,  3  pounds  of-  red 
clover,  IQ  pounds  of  orchard  gi^ass,  10  pounds  of  EnglisJi  bluegrass, 
and  1  quart  of  timothy.  For  uplands  or  those  which  are  lesB  able  to 
maintain  heavy  seeding  he  reduces  the  amounts  of  seed  according  to 
his  judgment  and  past  experience,  the  proportions  remaining  the 
same.  As  this  gentleman  is  a  breeder  of  high-class  Shorthorn  cattle, 
and  as  his  Shorthorns  and  stodc  cattle  are  always  in  fine  condition 
when  on  pasture,  and  as  his  experience  in  the  use  of  this  pasture 
covers  so  long  a  period  of  time,  his  practice  has  been  copied  by  others, 
who  are  meeting  with  equal  success. 

For  the  drier  regions  it  is  suggested  that  Bromim  inermis  be  sub- 
stituted for  the  English  bluegrass  or*  orchard  grass,  or  both,  as  it  has 
practically  the  same  reputation  for  hardiness  as  has  the  alfalfa,  and 
experience  teaches  that  a  satisfactory  pasture  may  be  made  by  sawing 
one-half  of  this  grass  and  one-half  alfalfa. 

Alfalfa  pastures  when  properly  handled  are  very  enduring,  though 
they  should  not  be  pastured  the  first  year  and  only  moderately  the 
second  year.  If  the  animals  do  not  serve  to  restrain  the  too  vigorous 
growth  of  the  plants,  the  pasture  should  be  cut  with  a  mower  occa- 
sionally to  keep  down  the  weeds  and  to  prevent  the  alfalfa  from 
seeding,  which  is  an  exhaustive  process.  The  alfalfa  should  never 
be  closely  pastured  late  in  the  fall,  as  it  needs  a  jH-otection  for  th« 
crowns  during  the  winter.  If  the  crowns  are  laid  bare  by  close 
pasturing,  the  plants  will  not  stand  the  winter  and  the  pasture  will 
be  permanently  injured.  Animals  should  never  be  turned  upon  the 
alfalfa  after  the  ground  has  been  frozen  and  a  slight  thaw  has 
softened  the  surface;  nor  should  they  be  turned  on  it  when  the 
groimd  is  rendered  soft  from  rainfall,  as  the  hoofs  of  the  animals 
will  do  material  damage  to  the  crowns,  with  a  resulting  disaster  to  the 
pasture.  These  remarks  should  also  apply  to  pasturing  hogs,  which 
not  only  damage  the  crowns  of  the  plant  with  their  sharp  hoofs, 
but  also  injure  or  destroy  it  by  rooting. 
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However,  as  alfalfa  alone  is  not  recommended  for  cattle  and  sheep 
pasture,  but  is  found  to  be  much  more  valuable  and  less  dangerous 
when  used  as  hay  or  for  soiling  purposes,  it  may  be  interesting  to 
turn  to  the  wider  uses  of  the  plant. 

ALFALFA  FOR  SOILING. 

As  alfalfa  grows  rapidly,  it  is  available  for  use  as  feed  early  in  the 
season,  an5  as  its  period  of  growth  is  a  long  one  each  year,  it  is 
equally  available  for  feed  late  in  the  season.  No  plant  has  been  dis- 
covered which  can  equal  it  when  used  for  soiling.  Its  use  in  this 
manner  entirely  does  away  with  the  danger  from  bloat  which  is 
experienced  in  pasturing  it.  Every  class  of  farm  animals  likes  it 
and  eats  it  greedily,  but  it  is  especially  valuable  for  the  dairy  cow. 
The  small  dairyman  can  keep  his  cattle  inclosed  in  small  area,  and,  by 
soiling  with  alfalfa,  can  keep  them  in  the  best  of  health  and  the 
highest  flow  of  milk  and  without  expense  for  other  feed.  A  very 
high  authority  reports  that  10  mature  cows  giving  milk  were  fed  an 
entire  summer  on  alfalfa  from  4  square  rods  less  than  2  acres.  A 
cutting  was  made  once  each  day  and  the  cows  fed  twice  daily  without 
other  feed.  This  was  not  an  exceptionally  prepared  plat  of  ground, 
nor  was  the  growth  more  rapid  than  is  ordinarily  found  on  the  aver- 
age Western  bottom  land.  After  the  alfalfa  has  thoroughly  estab- 
lished itself  the  amount  of  feed  that  will  be  furnished  for  soiling  pur- 
poses on  even  a  small  plat  of  ground  is  almost  incredible.  When  used 
for  soiling  it  is  the  judgment  of  the  writer  that  the  plants  should  be 
allowed  to  wilt  somewhat  before  it  is  fed,  as  this  entirely  removes  any 
danger  from  bloat.  If  the  alfalfa  is  of  rank  growth,  is  very  green, 
or  when  wet  from  showers  or  dew,  it  is  much  better  to  allow  time  for 
it  to  wither  than  to  assume  the  risk  which  would  follow  the  feeding 
of  it  under  those  conditions. 

WTiile  this  may  seem  to  be  a  cumbersome  method  of  harvesting  and 
not  suited  to  the  general  farmer  or  cattle  feeder,  it  still  has  its  uses, 
and  it  has  been  demonstrated  that  it  is  much  cheaper  to  grow  and 
harvest  alfalfa  in  this  manner  than  to  grow  and  harvest  corn.  Al- 
falfa will  yield  almost  twice  as  much  dry  matter  per  acre  as  will 
corn.  While  corn  is  more  digestible  and  has  a  higher  feeding  value 
when  fat  is  desired  than  has  an  equal  amount  of  alfalfa,  it  will  rap- 
idly exhaust  the  soil,  while  alfalfa  gathers  its  stores  of  plant  food 
from  the  atmosphere  and  enriches  rather  than  depletes  the  soil. 

ALFALFA   FOR    HAT. 

Alfalfa  has  been  known  to  yield  as  much  as  5^  tons  of  hay  per 
acre,  or  nearly  twice  as  much  as  an  equal  area  of  corn,  while  the  crop 
on  an  acre  of  corn  has  a  feeding  value  equivalent  to  about  3^  tons 
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of  alfalfa  hay.  Alfalfa  is  cut  about  three  times,  on  an  average,  in 
the  region  under  consideration  during  each  season,  and  the  first  cut- 
ting is  always  the  heaviest.  The  figures  representing  the  yield  taken 
from  one  field  are  here  given,  not  as  an  index  of  the  usual  yield,  but 
to  show  the  proportionate  weight  of  the  several  cuttings.  From  this 
field  the  first  cutting  yielded  4,600  pounds  of  hay  per  acre,  the  second 
3,350  pounds,  and  the  third  3,250  pounds,  or  a  total  of  5.6  tons  per 
acre  for  the  season's  yield.  If  the  plant  is  cut  so  late  that  a  consid- 
erable portion  of  the  leaves  have  fallen,  the  remainder  of  the  hay 
will  be  composed  of  a  large  percentage  of  indigestible  vegetable  fiber. 
Should  the  hay  be  allowed  to  mold,  or  heat,  some  of  the  most  valuable 
elements  of  nutrition  will  be  destroyed.  When  alfalfa  hay  is  prop- 
erly cured  and  housed  it  does  not  deteriorate  with  age,  and  retains 
much  of  the  succulent  qualities  of  green  grass  in  the  early  season.  It 
keeps  the  digestive  organs  active  and  open  and  has  a  cooling  effect 
•upon  the  blood.  The  following  table  shows  the  comparative  value 
of  alfalfa  hay  and  other  common  feeds,  calculated  upon  the  quantity 
of  digestible  protein  contained  in  each : 


Feedstuff. 


Value  -per  ton  when  pi*airie  hay 
is  worth— 


$2  per  ton.  $3  per  ton.  $4i)erton. 


Alfalfa  hay  (choice) . . 
Alfalfa  hay  (average) 

Red-clover  hay 

Orchard-grass  hay  . . . 

Millet  hay 

Timothy  hay 

Sorghum  hay 

Com  fodder  (stover) . 

Oat  straw 

Wheatstraw 

Sugar  beets 

Mangel- wurzels 

Wheat  bran 


$7.90 

6.05 

8.88 

2.74 

2.57 

1.65 

1.37 

1.14 

.91 

.46 

.62 

.57 

7.02 


$11.05 

9.06 

5.82 

4.11 

3.85 

2.48 

2.05 

1.71 

1.37 

.68 

.94 

.85 

10.53 


$14.73 
12.11 
7.77 
5.48 
5.14 
8.31 
2.74 
2.28 
1.82 
.91 
1.25 
1.14 
14.04 


This  table  is  quoted  from  Hon.  F.  D.  Coburn,  secretary  of  the 
Kansas  Board  of  Agriculture,  and  shows  that  the  choice  alfalfa  is 
superior  in  feeding  value  to  wheat  bran,  while  the  average  alfalfa  hay 
is  but  little  inferior  to  it.  Animals  accustomed  to  alfalfa  seem  never 
to  tire  of  it,  and  many  instances  are  known  where  animals  will  leave 
fresh  grass  pastures  and  feed  from  a  stack  of  alfalfa  hay. 

Analyses  of  the  dry  matter  in  alfalfa  shows  the  digestible  portion  of 
the  leaves  of  the  plant  to  be  51.75  pounds  per  hundredweight  of  hay 
and  the  digestible  portions  of  the  stems  to  be  51.27  pounds  per  hun- 
dredweight of  hay.  While  the  leaves  and  stems  are  nearly  equal  in 
the  amount  of  digestible  matter,  the  same  analyses  show  that  the 
nutritive  ratio  of  the  leaves  is  1 : 4.5,  while  that  of  the  stems  is  1 : 7.2, 
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which  is  a  very  much  wider  ratio  and  would  be  suitable  for  horses  at 
work,  while  the  leaves  are  better  adapted  to  the  needs  of  young  and 
growing  stock  or  of  dairy  cows. 

ALFALFA    MEAL. 

There  has  recently  grown  up  in  the  region  named  a  number  of 
factories,  with  more  or  less  expensive  machinery  installed,  for  the 
purpose  of  grinding  the  alfalfa  hay  into  meal.  In  order  to  accom- 
plish this  it  is  necessary  that  the  hay  be  kiln  dried,  and  even  then  it  is 
ground  at  the  expense  of  great  power.  Hay,  as  ordinai:ily  made, 
is  not  suitable  for  the  manufacture  of  alfalfa  meal,  because  it  contains 
too  much  moisture,  which  renders  it  exceedingly  difficult  to  grind  and 
more  liable  to  spoil.  Experiments  made  at  different  experiment 
stations  and  also  by  private  individuals  have  shown  that  alfalfa 
meal,  when  balanced  with  a  corn  ration  and  some  kind  of  roughness 
rich  in  carbohydrates,  makes  a  very  satisfactory  ration  for  fattening 
stock,  but  a  prominent  cattle  and  horse  breeder  who  annually  harvests 
2,000  acres  of  alfalfa  says  that,  in  his  experience,  the  cattle  them- 
selves make  a  very  good  mill  to  grind  the  alfalfa  and  he  finds  it  too 
expensive  to  grind  it  by  other  power.  He  confesses  that  he  has  had 
no  very  great  experience  with  alfalfa  meal  as  sold  commercially,  but 
thinks  that  the  consumer  pays  a  good  price  for  its  preparation. 
The  commercial  article  is  made  from  selected  alfalfa  and  mixed  with 
sugar-beet  molasses  in  the  proportion  of  75  per  cent  alfalfa  and  25 
per  cent  molasses.  The  product  contains  from  15  to  17  per  cent 
of  protein  and  about  50  per  cent  of  carbohydrates  and  fat.  It  is 
being  used  by  numerous  feeders  in  the  preparation  of  their  show 
animals  of  different  breeds  because  of  its  combination  of  the  alfalfa, 
which  is  the  best  milk,  bone,  muscle,  egg,  and  flesh  producer  known, 
with  a  palatable  fat-forming  substance,  which  makes  it  an  attractive 
feed  for  animals  of  all  classes.  The  factories  manufacturing  this 
product  are  generally  busy  to  the  limit  of  their  capacity,  and  one  of 
them  is  reported  as  turning  out  as  much  as  13,000  pounds  per  day. 
Some  experiments  recently  made  at  the  Nebraska  Experiment  Station 
show  that  in  feeding  pigs  the  largest  daily  gains  were  made  on  corn 
and  shorts,  but  that  a  gain  practically  equivalent  was  made  at  a  much 
lower  cost  where  either  cut  or  ground  alfalfa  was  substituted  for 
shorts  in  the  ration.  The  cheapest  gains  were  made  on  corn,  and  cut 
alfalfa. 

ALFALFA   FOR   HORSES. 

That  alfalfa  is  a  valuable  feed  constituent  for  horses  may  be  seen 

by  the  portraits  of  World's  Fair  prize  winners  which  accompany  this 

article.    These  horses  were  grown   from  colthood  to  maturity  on 

Kansas  alfalfa,  and  they  were  fitted  for  the  great  contest  for  Perche- 
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ron  supremacy  on  balanced  rations,  in  which  alfalfa  was  a  prominent 
factor.  The  owner  of  the  stallion  Casino  is  a  very  successful  grower 
and  feeder  of  alfalfa,  and  he  reports  that  a  daily  gain  of  5  pounds  is 
no  uncommon  experience  in  the  fitting  of  his  animals  on  this  plant. 
Of  course,  he  uses  a  balanced  ration,  and,  as  alfalfa  is  too  rich  in  pro- 
tein for  the  mature  horses,  he  balances  the  ration  by  giving  them  an 
allowance  of  corn  fodder,  Kafir-corn  fodder,  or  some  other  roughness 
rich  in  carbohydrates.  The  writer  was  shown  one  mare  on  this 
farm  that  made  a  gain  of  6  pounds  per  day  for  thirty  days  and  a 
number  of  stallions  that  averaged  5  pounds  per  day  for  a  like  period. 
The  ration  fed  these  animals  is  composed  of  corn  chop,  alfalfa,  and 
corn  fodder,  varied  occasionally  with  other  feeds  in  which  the  rela- 
tive value  is  maintained.  A  little  salt  is  thrown  into  the  feed  each 
time,  and  the  animal  is  given  free  access  to  an  abundance  of  salt  at 
all  other  times.  These  horses  are  pastured  on  alfalfa  during  its 
season,  and,  when  fitting  them  for  sale  or  show,  the  owner  is  careful 
to  select  only  choice  alfalfa  to  give  them  and  retains  the  tops  and 
bottoms  of  the  stacks  to  feed  to  his  stock  cattle.  Horses  and  mules 
thrive  on  alfalfa  pasture  and  will  make  more  growth  and  make  it 
quicker  per  acre  than  upon  any  other  pasture  now  known.  While, 
as  stated  before,  alfalfa  is  too  rich  a  food  for  mature  horses  unless 
used  in  combination  with  some  other  roughness,  it  is  an  excellent 
feed  for  young  horses,  as  it  seems  to  contain  just  the  elements  neces- 
sary to  develop  bone,  muscle,  and  consequent  size.  Caution  should  be 
used,  however,  in  feeding  alfalfa  to  horses,  particularly  if  they  have 
not  been  accustomed  to  it.  Like  other  concentrated  feeds,  is  seems  to 
stimulate  all  the  physical  processes  to  such  an  extent  that  various 
disorders  of  the  digestive  system  may  appear.  This  is  particularly 
noticeable  in  the  urinary  and  perspiratory  glands.  It  should  be 
fed  in  moderation  and  mixed  with  other  roughness  to  work  and 
driving  horses,  though  it  is  a  common  practice  among  farmers  in  the 
Southwest  to  feed  alfalfa  as  the  only  roughness,  and  the  writer  has 
known  of  livery  stables  in  this  region  where  no  other  hay  is  used. 
This,  however,  is  not  to  be  recommended.  When  alfalfa  is  fed  to 
horses  in  considerable  quantity  the  grain  ration  must  be  proportion- 
ately reduced  and  an  abundance  of  other  roughness  furnished.  When 
horses  have  attained  a  mature  age  and  it  is  desirable  to  change  from 
other  hay  to  alfalfa,  this  change  must  be  very  gradual,  and  the 
alfalfa  selected  for  this  purpose  should  be  more  advanced  in  growth 
at  the  time  of  cutting  than  that  which  is  to  be  fed  to  cattle  or  sheep. 
As  a  general  statement,  very  ripe  alfalfa  hay  is  the  best  to  use  for 
work  horses  and  driving  horses,  while  that  prepared  in  the  usual 
way — ^that  is,  cut  when  the  field  is  about  one-tenth  in  bloom — is  better 
for  the  colts.  In  any  event,  horses  that  are  fed  alfalfa  hay  must  be 
given  abundant  exercise. 
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Fig.  2.— Hereford  Steer  Progress. 
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Fig.  2.— Red  Polled  Cow  Brightness  1 0043. 
This  cow  was  a  prize  winner  and  was  litted  on  alfalfa. 
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ALFALFA   FOR  DAIBY   COWS. 

While  the  alfalfa  plant  contains  an  element  of  danger  for  such 
ruminants  as  cattle  and  sheep  if  fed  as  pasturage,  it  is  one  of  the  most 
valuable  plants  for  this  same  class  of  live  stock  after  it  has  been  prop- 
erly prepared,  and  used  either  as  a  soiling  crop  or  as  hay.  Indeed, 
its  value  as  a  feed  for  cattle  is  not  yet  fully  appreciated  by  our  farm- 
ers generally,  although  locally  it  is  held  in  high  esteem.  This  plant, 
even  in  its  dried  state  when  fed  as  hay,  affords  a  happy  combination 
of  richness  and  succulence  that  is  especially  adapted  to  cattle  and 
sheep.  It  is  very  palatable,  very  easily  digested,  has  a  cooling  and 
laxative  effect,  and  produces  butter  fat  similar  in  quality,  texture,  and 
flavor  to  that  produced  by  green  pasturage.  In  addition  to  this  it  is 
the  cheapest  of  all  good  feeds.  Most  highly  is  it  valued  perhaps  by 
the  a^jerage  dairyman,  for  the  reason  that  when  fed  with  corn  fod- 
der, Kafir  corn,  straw,  or  other  cheap  roughness  in  the  ordinary  meth- 
ods practiced  by  farmers,  it  forms  a  nearly  perfect-balanced  ration, 
and  relieves  the  feeder  of  the  difficulties  which  most  men  encounter 
in  trying  to  figure  out  a  balanced  ration.  A  milch  cow  seems  to  be 
able  to  determine  for  herself  just  how  much  alfalfa  and  com  or 
alfalfa  and  ground  Kafir-corn  seed  she  will  eat  in  order  to  bal- 
ance the  ration.  In  fact,  alfalfa  hay  is  the  only  single  feed  that  can 
be  used  with  corn  or  Kafir-corn  seed  to  make  a  properly  balanced 
ration  for  milk  production.  The  Kansas  Experiment  Station  found 
that  by  feeding  this  hay  to  dairy  cows  they  were  able  to  produce 
butter  fat  at  11.9  cents  per  pound.  When  they  did  not  have  the 
alfalfa  hay  to  feed,  and  the  rations  were  balanced  with  concentrates 
purchased  for  the  purpose,  it  cost  as  high  as  17  cents  per  pound  to 
produce  butter  fat.  Alfalfa  hay  may  be  fed  to  dairy  or  other  cattle 
throughout  the  year,  but  a  better  practice  is  to  use  the  alfalfa  for 
soiling  during  its  growing  season,  especially  during  the  hot  and  dry 
months  of  the  late  summer  and  early  fall  when  the  pastures  become 
dry  and  the  grass  wiry.  At  the  Kansas  Station  it  was  found  that 
10  head  of  cattle  consumed  77,145  pounds  of  alfalfa,  fed  as  a  soiling 
crop  during  a  period  of  seventy-four  days.  When  the  cost  of  the 
grain  ration  was  deducted  and  the  butter  fat  was  valued  at  creamery 
prices  and  the  skim  milk  at  15  cents  per  hundred  pounds,  the  green 
alfalfa  was  found  to  have  netted  the  station  $25.26  per  acre.  In 
1900  the  region  in  which  this  station  is  located  suffered  from  a  sea- 
son of  dry  weather  which  lasted  from  about  the  middle  of  June 
until  the  middle  of  July.  The  tame  grasses  dried  up  and  the  wild 
grasses  became  fibrous  and  woody,  while  the  cattle  suffered  from  the 
heat  and  a  pest  of  flies  to  the  extent  of  causing  them  to  refuse  to  pas- 
ture more  than  an  hour  or  two  each  day,  and  some  days  they  would 
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not  leave  the  shade  of  the  trees.  There  were  21  head  of  milch  cows 
in  the  herd,  which  were  yielding  289.8  pounds  of  niilk  per  day. 
The  professor  in  charge  began  the  practice  of  soiling  about  the  20th 
of  June  and,  after  a  lapse  of  three  weeks,  he  found  that  the  cows  had 
actually  made  a  slight  increase  in  yield  of  milk,  although  other  cows 
in  the  neighborhood  which  had  not  been  so  treated  had  decreased 
their  milk  flow  from  15  to  20  per  cent. 

Herewith  are  shown  pictures  of  dairy  and  dual-purpose  cattle  that 
were  notable  prize  winners  at  the  World's  Fair  and  that  were  fed 
and  fitted  on  alfalfa.  The  Holstein-Friesians  shown  were  fed  and 
developed  on  alfalfa  in  central  Kansas,  and  the  owner  had  the  satis- 
faction of  retiring  from  St.  Louis  with  nearly  $2,000  in  prize  money 
won  on  his  exhibit  of  14  head  in  a  competition  with  the  world. 

The  States  of  Kansas  and  Nebraska  now  claim  to  be  the  homes  of 
two  of  the  largest  creamery  companies  in  the  world,  one  of  whfch  has 
a  daily  capacity  of  75,000  pounds  of  butter  at  its  central  plant,  while 
its  total  output  from  all  its  churning  stations  probably  amounts 
to  more  than  100,000  pounds  of  butter  per  day  during  the  height  of 
the  season.  These  great  companies  have  been  made  possible  by  the 
existence  and  value  to  the  dairy  farmer  of  the  alfalfa  plant  in  this 
region. 

ALFALFA  FOR  STOCK  AND  FATTENING  CATTLE. 

That  alfalfa  has  revolutionized  methods  of  feeding  beef  cattle  is 
abundantly  shown  by  the  everyday  practice  of  farmers  and  feeders 
in  the  region  where  it  grows.  The  former  practice  of  giving  fatten- 
ing cattle  all  of  the  shelled  or  ground  com  or  Kafir-corn  seed  they 
could  eat  and  allowing  them  to  balance  their  own  ration  by  eating  all 
the  prairie  hay  or  other  roughness  they  desired  has  fallen  into  disuse, 
because  the  farmers  and  feeders  have  learned  that  both  corn  and 
Kafir  corn  are  very  rich  in  starchy  matter  and  very  poor  in  protein, 
and  that  very  large  amounts  of  feed  and  a  long  period  of  feeding  are 
necessary  to  accomplish  the  desired  results,  and  because  also  they  have 
learned  that  by  using,  alfalfa  they  have  a  cheaper  feed  which  will 
make  cheaper  beef  in  a  much  shorter  period.  The  experience  of  a 
very  successful  feeder  may  be  here  quoted  as  typical  of  the  general 
practice.  This  farmer  feeds  several  hundred  head  of  cattle  each  year 
and  his  practice  is  to  carry  his  stock  cattle  through  the  winter  by 
feeding  them  low-grade  alfalfa  hay,  such  as  is  foimd  at  the  tops  and 
bottoms  of  stacks,  to  which  is  added  oat  straw,  sorghum  hay,  com 
fodder,  prairie  hay,  or  other  cheap  roughness.  The  daily  ration 
allowed  for  each  animal  is  about  25  to  30  pounds  of  alfalfa  and  5  to 
10  pounds  of  other  roughness,  and  from  this  he  makes  a  gain  of  from 
one-half  to  1  pound  per  day  for  each  animal  without  giving  them  any 
grain  or  other  feed  of  any  kind.    When  the  cattle  are  ready  to  fatten 
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for  market  it  is  only  necessary  to  add  corn  chop  to  this  ration,  and 
they  are  ready  for  shipping  in  a  very  short  time. 

Baby  beef,  which  has  become  so  popular  and  profitable  m  the  West, 
has  been  made  possible  by  alfalfa.  Cattle  prepared  for  fattening  by 
being  fed  as  just  described  are  in  the  best  possible  condition  and,  when 
ripened  with  corn,  command  a  high  price  in  the  markets.  Every 
farmer  who  wishes  to  save  all  the  valuable  food  substances  that  exist 
in  his  corn  and  alfalfa  will  feed  the  two  together,  so  that  what  one 
lacks  will  be  supplied  by  the  other.  In  this  way  beef  and  pork  can  be 
grown  for  the  farmer  rapidly  and  at  the  lowest  possible  cost.  In 
this  connection  we  quote  from  a  letter  lately  received  from  the  largest 
packing  house  in  the  United  States  in  regard  to  the  value  of  alfalfa 
as  a  feed  for  market  cattle : 

It  Is  customary  for  our  buyers  to  go  over  every  afternoon  when  they  have 
nothing  else  to  do,  and  see  the  cattle  killed  that  they  bought  the  day  before. 
They  seem  to  think  from  the  feeding  qualities  of  alfalfa  that  it  is  the  greatest 
feed  with  a  ration  of  com  that  cattle  cail  have.  We  can  not  say  that  we  have 
ever  bought  any  cattle  fattened  entirely  on  alfalfa,  but,  to  come  down  to  the 
meat,  for  flavor  and  tenderness  we  can  not  go  back  on  good  old  corn  for  fatten- 
ing. From  our  own  experience  and  from  what  we  can  learn  we  believe  that 
alfalfa  has  come  to  stay,  and  we  consider  it  the  best  forage  in  the  shape  of  hay 
that  cattle  can  have. 

In  order  to  show  that  results  indicated  above  may  be  obtained  from 
any  crop  cut  from  the  alfalfa  field,  we  quote  from  some  experiments 
made  at  the  Utah  Experiment  Station,  in  which  18  head  of  steers 
were  divided  into  6  lots  of  3  each  and  fed  on  different  cuttings  of  the 
different  crops  without  grain  or  other  feed.  This  feeding  experi- 
ment extended  from  December  20  to  February  21,  a  period  of  two 
months.  It  was  found  that  the  early  cutting  of  the  first  crop  re- 
quired 19.48  pounds  of  feed  for  1  pound  of  gain;  the  medium 
cutting  required  61.23  pounds,  and  the  late  cutting  47.01  pounds. 
In  the  second  crop  for  the  early  cutting  20.90  pounds  were  required, 
the  medium  cutting  21.33  pounds,  and  the  late  cutting  85.32  pounds. 
The  average  for  both  crops  showed  ^0.19  pounds  for  1  pound  of  gain 
for  the  early  cutting,  41.28  pounds  for  the  medium  cutting,  and  66.16 
pounds  for  the  late  cutting.  The  results  in  beef  per  acre  were  412.70 
pounds  for  the  early  cutting,  217.03  pounds  for  the  medium  cutting, 
and  114.99  pounds  for  the  late  cutting.  The  average  gains  per  day 
per  steer  for  the  alfalfa  cut  at  the  best  time  (before  bloom)  were,  for 
the  first  crop  0.778  pound,  and  for  the  second  crop  0.743  pound. 
The  average  pounds  of  feed  for  1  pound  of  gain,  when  the  crop  was 
harvested  before  bloom,  was  19.48  pounds  for  the  first  crop  and  20.90 
pounds  for  the  second  crop.  These  results  were  practically  con- 
firmed by  similar  experiments  conducted  at  the  Arizona  Experiment 
Station.     The  results  obtained  at  these  two  stations  served  to  confirm 
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what  has  already  been  quoted  from  the  feeder  mentioned — namely, 
that  one-half  to  1  pound  per  day  may  be  expected  as  the  average 
gain  on  stock  cattle  fed  on  alfalfa  alone.  Experiments  made  this 
year  at  the  Fort  Hays  branch  of  the  Kansas  Experiment  Station 
give  the  following  results : 

The  experiment  was  intended  to  test  the  value  of  native  feed  in 
the  production  of  baby  beef.  Last  fall  56  heifer  calves,  very  similar 
in  quality,  were  chosen  and  divided  into  7  lots  of  8  calves  each. 
These  animals  were  grade  Shorthorns  and  Herefords,  and  the 
lots  were  made  as  nearly  equal  in  weight  and  quality  as  possible. 
The  preliminary  work  consisted  in  giving  the  calves  a  small  ration 
of  grain  daily  and  gradually  increasing  it  for  about  two  months  until 
they  were  on  full  feed.  With  this  grain  they  were  given  all  of  the 
roughness  they  would  eat.  After  they  were  on  full  feed  they  were 
fed  twice  a  day  on  the  rations  given  in  the  following  table  and  in 
such  amounts  as  they  would  eat  up  clean.  The  grain  was  all  ground 
to  a  medium  degree  of  fineness,  and  the  lots  receiving  corn  meal  were 
given  com-and-cob  meal  throughout  the  experiment,  except  during 
the  last  three  weeks,  when  the  cob  meal  was  omitted.  The  grain  and 
hay  used  in  the  experiment  was  of  good  ordinary  quality,  such  as 
was  grown  on  the  station  farm  and  those  adjacent  to  it.  The  experi- 
ment lasted  one  hundred  and  eighty-two  days.  In  the  table  it  will 
be  noticed  that  certain  facts  stand  out  prominently.  The  feeding  of 
alfalfa  hay  makes  a  great  difference  in  the  amount  of  grain  con- 
sumed. The  experiment  shows  a  gain  for  alfalfa  of  $2.50  to  $4  per 
head  over  sorghum,  prairie  hay,  or  straw.  The  barley  and  wheat 
in  combination  make  a  good  showing.  There  was  a  more  marked 
difference  in  the  lots  of  calves  than  is  shown  by  the  table,  though  the 
rank  would  remain  the  same  as  shown  by  the  daily  gain.  The  lots 
•fed  on  alfalfa  developed  more  evenly  than  those  fed  on  sorghum, 
prairie  hay,  or  straw,  and  hence  would  have  brought  a  better  price 
on  the  market.    The  table  is  as  follows : 


Feedstnir. 


Corn  and  alfalfa 

Barley  and  alfalfa 

Wheat  and  alfalfa  — 
Com  and  sorghum — 
Com  and  prairie  hay . 
Com  and  oats  straw . . 
Mixed  feedsa 


Be^in- 

nins 

weight. 


P&und3. 
899 
401 
413 
997 
406 
405 
406 


Oainpei 
head. 


Ptmnds. 
388 

297 
284 
224 
262 
251 


Daily 

gain  per 

head. 


Pounds. 
1.86 
1.62 
1.56 
1.28 
1.43 
1.37 
1.80 


Peed  required 
to  make  100 
pounds  gain. 


Grain.  |    Hay 


Pounds. 
645 
519 
404 
715 
641 
717 
478 


Pounds. 
388 
421 
432 
682 
881 
854 
414 


Animals 
in  good 
market 
condi- 
tion. 


Number.  ' 
8 
6 
6 
4 
5 
4 
7 


«  One-third  each  of  the  grains  and  one-fourth  each  of  different  hay. 
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Experiments  just  completed  at  the  Oklahoma  Experiment  Sta- 
tion were  made  to  test  the  effect  of  common  feed  stuffs  on  native 
steers,  such  as  are  found  in  the  vicinity  of  the  station.  These  steers 
were  picked  up  when  they  were  yearlings  and  roughed  along  until 
about  the  middle  of  December,  when  they  were  put  in  the  experi- 
mental feed  lots  and  full  fed  in  a  test  of  one  hundred  and  forty 
days.  This  is  the  fifth  year  in  which  these  tests  have  been  made 
at  this  station,  and  Prof.  F.  C.  Burtis,  under  whose  direction  the 
experiments  are  made,  says  that  it  has  been  demonstrated  beyond 
any  doubt  that  alfalfa  is  by  far  the  most  economical  rough  feed 
that  is  known  for  cattle  feeding.  In  proper  combination  alfalfa 
will  produce  more  fat  for  less  money  and  will  do  it  in  a  shorter 
time  than  any  other  known  roughness.  There  were  five  lots  of  cattle 
in  this  e'xperiment,  which  were  fed  as  follows:  Lot  No.  1  was  fed 
on  cotton  seed,  alfalfa  hay,  and  wheat  straw,  and  showed  a  daily 
average  gain  of  0.43  pound.  Lot  No.  2  had  cotton  seed,  Kafir-corn 
meal,  and  alfalfa,  and  made  a  daily  average  gain  of  0.35  pound. 
Lot  No.  3  received  shell  com,  cotton-seed  meal,  prairie  hay,  and 
straw,  and  made  an  average  daily  gain  of  0.95  pound.  Lot  No.  4 
was  rationed  on  cotton-seed  meal  and  wheat  straw,  with  an  average 
daily  gain  of  0.14  pound.  Lot  No.  5  was  fed  on  com  meal  and 
alfalfa.  This  lot  made  a  daily  gain  of  2.28  pounds  and  averaged 
in  weight  1,352  pounds  when  sold.  Such  results  are  obtained  every- 
where that  com  chop  or  meal  is  used  in  combination  with  alfalfa 
hay.  A  prominent  breeder  and  feeder  of  Angus  cattle  who  lives 
in  that  portion  of  Kansas  which  yet  has  a  plentiful  supply  of  buffalo 
grass,  states  that  he  recently  fed  10  bulls  on  alfalfa  hay,  prairie  grass, 
and  millet  as  forage  with  com  chop,  oats,  and  a  little  bran  for  grain. 
They  gained  on  this  feed  as  high  as  140  pounds  each  per  month, 
but  when  the  alfalfa  was  omitted  from  the  ration  they  dropped  off 
fully  25  per  cent.     He  adds : 

Alfalfa  is  the  best  crop  grown  in  Kansas,  and  alfalfa  hay  has  no  rival  when 
fed  in  connection  with  other  roughness,  such  as  Kafir  corn,  sorghum,  or  corn 
fodder.  In  this  locality  if  alfalfa  is  fed  entirely  alone  it  is  not  good  for  cattle, 
as  it  seems  to  affect  the  kidneys  and  to  wealcen  them.  If  it  is  fed  on  buffalo- 
grass  pasture,  it  is  simply  grand.  It  is  a  balancer  for  all  forage  crops  and 
mak^  them  almost  equal  to  grain. 

ALFALFA   FOR  HOGS. 

All  good  hog  raisers  are  earnest  believers  in  pasture  for  their  ani- 
mals. The  hog  is  by  nature  a  pasture-loving  animal,  and  breeders 
and  feeders  both  recognize  the  fact  that  the  greatest  gains  at  the 
least  expense  are  made  when  the  animals  have  an  abundance  of  pas- 
turage.   In  the  East,  red  clover  is  a  popular  plant  for  the  hog  pasture. 
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In  the  West  its  place  is  taken  by  alfalfa,  which  is  found  to  be  much 
superior.  Alfalfa  makes  an  ideal  hog  pasture,  as  it  stands  the 
pasturing  better  than  the  clover  and  is  a  better  feed.  If  about  15 
head  per  acre  are  allowed  to  pasture  on  alfalfa,  they  will  make  about 
an  average  gain  of  100  pounds  each  during  the  season,  which  lasts 
until  about  the  middle  of  November.  If  the  weather  conditions  are 
suitable,  the  alfalfa  may  be  pastured  by  hogs  later  than  this,  but  the 
plant  must  be  given  some  period  of  rest.  The  number  of  hogs  men- 
tioned above  is  much  smaller  than  is  found  in  general  practice  on 
such  pastures,  but  if  no  more  than  this  are  turned  on  the  pasture 
field  they  will  thrive  to  their  utmost  capacity,  and  the  owner  can 
occasionally  mow  the  pasture  and  get  hay  of  quality  for  horses  or 
for  roughing  cattle.  The  effect  of  mowing  is  to  keep  the  pasture 
fresh,  which  is  to  the  advantage  of  both  the  pastui'e  and  the  pig. 
While  all  breeders  and  feeders  unite  in  testifying  as  to  the  value  of 
alfalfa  pasture,  they  are  equally  enthusiastic  in  their  claims  of  the 
value  of  alfalfa  hay  for  winter  feeding  or  for  hogs  that  are  necessarily 
confined  to  dry  feed  lots.  Kansas  and  Nebraska  are  now  known  as 
two  of  the  best  of  hog-breeding  States,  and  this  reputation  has  been 
gained  by  reason  of  their  large  acreage  of  alfalfa.  Nowhere  has  pork 
been  produced  of  such  good  quality  and  such  low  cost  as  in  the  terri- 
tory where  alfalfa  thrives,  and  one  might  almost  venture  a  prediction 
that  in  the  near  future  the  cheapest  and  best  pork  will  all  come  from 
the  alfalfa  fields  of  the  Southwest. 

The  Kansas  Experiment  Station  made  a  test  of  feeding  young 
hogs  in  a  dry  feed  lot  by  giving  one  lot  a  ration  of  alfalfa  hay  in 
addition  to  the  grain  ration  to  which  both  lots  had  been  previously 
accustomed.  The  two  lots  of  hogs  under  consideration  were  fed 
fifty-six  days.  The  lot  fed  alfalfa  in  addition  to  the  grain  ration 
showed  a  total  gain  of  812  pounds  on  12  head,  while  that  without 
the  alfalfa  showed  a  total  gain  of  799  pounds  on  the  same  number 
of  head.  The  alfalfa  used  in  this  experiment  was  not  of  good 
quality,  however.  Another  experiment  at  the  same  station  was  made 
by  selecting  60  ordinary  stock  hogs  of  mixed  breeding  and  of  an 
average  weight  of  125  pounds  and  feeding  them  for  sixty-three  days 
on  Kafir-corn  meal  with  and  without  other  feeds.  The  gains  per 
bushel  of  feed  are  reported  as  follows:  Lot  1,  fed  on  dry  Kafir-corn 
meal  and  7.83  pounds  of  alfalfa  hay,  gained  10.88  pounds  per  bushel ; 
lot  2,  dry  Kafir-com  meal  alone,  gained  7.48  pounds ;  lot  3,  wet  Kafir- 
corn  meal  alone,  gained  8.09  pounds;  lot  4,  whole  Kafir  com  alone, 
8.56  pounds.  A  little  computation  develops  the  fact  that  this  experi- 
ment shows  a  gain  in  feeding  alfalfa  hay  with  Kafir  com  to  fattening 
hogs  of  868  pounds  of  pork  per  ton  of  the  hay.  If  we  value  the  hay 
at  $3  per  ton  and  the  fat  hog  at  3  cents  per  pound  live  weight,  the 
Kafir  com  fed  alone  brought  22.4  cents  per  bushel.    The  Kafir  corn 
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fed  with  alfalfa  hay  brought  31.4  cents  per  bushel.  The  hay  used- 
in  this  experiment  was  of  the  best  quality,  carefully  cured  with  all 
the  leaves  on.  When  these  experimental  hogs  were  butchered  it  was 
found  that  lots  fed  on  Kafir-corn  meal  and  alfalfa  hay,  dressed  out 
79  per  cent  of  live  weight  with  a  firmness  of  the  fat  far  above  any 
other  lot  and  of  a  good  white  color  not  customarily  found  in  corn-fed 
hogs.     The  distribution  of  fat  and  lean  was  extra  good. 

Alfalfa  is  of  special  value  as  a  developer  and  bone  producer  in 
young  and  growing  hogs.  Professor  Henry,  of  Wisconsin,  made  an 
experiment  along  this  line  which  is  very  interesting.  One  lot  of 
pigs  was  fed  on  a  ration  of  milk,  middlings,  and  dry  blood — a  ration 
rich  in  both  protein  and  mineral  matter,  like  alfalfa.  Another  lot 
was  fed  on  com — a  feed  deficient  in  both.  The  pigs  fed  on  the  first 
ration  named  made  a  gain  of  nearly  one-fifth  more  than  those  fed 
on  corn,  and  their  bones  were  32  per  cent  stronger.  Experiments 
made  at  the  stations  in  Wisconsin,  Missouri,  Alabama,  and  Kansas 
showed  that  an  abundance  of  protein  and  mineral  matter  in  the  feed 
of  pigs  not  only  increased  the  strength  of  the  bones,  but  also  increased 
the  development  of  the  muscles  and  vital  organs  and  showed  greater 
strength  and  health,  with  a  larger  proportion  of  lean  meat  in  the 
carcass.  In  some  of  the  experiments  quoted  alfalfa  was  not  used 
to  furnish  the  protein  and  mineral  matter  necessary.  In  others 
where  it  was  used  it  is  shown  that  the  same  results  are  attained  at  a 
very  much  less  cost.  Alfalfa  hay  is  exceedingly  rich  in  both  protein 
and  mineral  matter.  A  ton  of  alfalfa  hay  contains  51  pounds  of 
potash,  44  pounds  of  lime,  and  11  pounds  of  phosphoric  acid ;  while 
a  ton  of  corn  contains  8  pounds  of  potash,  3  pounds  of  lime,  and  14 
pounds  of  phosphoric  acid.  Besides  being  rich  in  protein  and  min- 
eral matter,  alfalfa  is  bulky,  which  is  a  very  desirable  quality  where 
young  animals  are  being  forced  during  the  bone-forming  period. 
Many  breeders  of  purebred  hogs  find  that  their  animals  have  excel- 
lent characteristics  in  every  respect  except  that  of  bone.  Animals 
which  have  been  inbred,  or  line  bred,  for  a  long  period  are  likely  to  be 
small  of  bone  and  to  have  splay  feet.  A  constant  ration  of  alfalfa 
will  be  found  to  correct  these  evils  and  change  the  nature  of  the 
herd  in  a  few  generations  at  most.  It  is  best  to  begin  by  feeding 
the  dam  on  alfafa,  so  that  her  pigs  may  have  a  right  start  in  life. 
It  has  happened  in  Kansas  and  Nebraska  within  the  last  ten  years 
that  there  have  been  at  least  two  seasons  when  a  large  part  of  the 
territory  of  these  two  States  was  deficient  in  com  of  a  quality  satis- 
factory to  feeders.  The  result  was  that  many  herds  of  hogs  were 
carried  through  the  winter  almost  entirely  on  alfalfa  hay.  When 
spring  came  it  was  found  that  the  animals  themselves  were  in  good 
condition  and  that  the  litters  of  pigs  were  unusually  large  and  strong. 

It  must  not  be  understood  that  alfalfa  will  furnish  all  of  the 
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mineral  matter  that  is  needed  for  the  proper  development  of  the 
bones  in  the  young  pigs.  They  should  receive  all  the  corncob  charcoal 
they  will  eat  in  addition  to  other  feeds.  This  does  not  apply  to  the 
young  of  any  other  kind  of  animal,  but  does  seem  necessary  in  the 
case  of  pigs. 

The  facts  here  stated  have  much  significance  to  the  hog  breeders 
of  the  country  when  they  consider  that  their  best  market  for  fine 
hogs  now  lies  in  the  alfalfa  country.  Heretofore  this  country  lias 
been  largely  devoted  to  wheat  growing  and  the  «f armers  have  not  be- 
come noted  as  breeders  and  raisers  of  purebred  stock,  because  of  the 
firmly  fixed  belief  in  the  minds  of  the  early  settlers  that  it  was  im- 
possible to  raise  hogs  without  corn.  With  the  advent  of  alfalfa  and 
its  rapid  gain  in  popularity,  this  region  has  opened  up  as  one  of 
the  greatest  stock-producing  sections  of  our  country  and  a  section 
which  has  the  advantage,  with  the  aid  of  its  alfalfa,  of  being  able  to 
produce  marketable  hogs  in  a  shorter  time  and  of  better  quality  than 
any  other  region  with  which  the  writer  is  familiar. 

At  the  World's  Columbian  Exposition,  held  at  Chicago  in  1893,  a 
Kansas  breeder  of  Poland-China  hogs  secured  seven  prizes  on  eight 
animals  shown.  These  animals  were  pastured  on  rye  and  wheat  dur- 
ing the  late  fall  and  winter  months  and  were  fed  alfalfa  during  the 
other  eight  months  in  the  year.  Most  of  the  Kansas  hogs  that  won 
prizes  at  St.  Louis  in  the  Louisiana  Purchase  Exposition  were  raised 
on  alfalfa  pasture  and  hay. 

The  Nebraska  Experiment  Station  divided  20  pigs  of  uniform  type 
and  condition  into  4  lots  of  5  each  and  fed  them  on  different  rations. 
The  result  was  that  the  lot  which  was  fed  on  com  alone  made  an 
average  gain  of  0.93  pounds  per  day,  that  fed  on  corn  and  skim  milk 
gained  1.57  pounds,  that  fed  on  com  and  shorts  gained  1.20  pounds, 
and  that  fed  on  com  and  alfalfa  gained  1.20  pounds.  With  the  value 
of  $7  per  ton  for  the  alfalfa  hay,  $12.50  per  ton  for  the  shorts,  corn 
at  30  cents  per  bushel,  and  skim  milk  at  15  cents  per  100  pounds  (the 
usual  prices  at  the  time  of  the  experiments),  and  an  addition  of  6 
cents  per  100  pounds  for  grinding  the  com,  each  100  pounds  of  gain 
in^  the  several  lots  of  hogs  cost  as  follows :  Lot  1,  fed  com  only,  $4.48 ; 
lot  2,  com  and  skim  milk,  $3.97 ;  lot  3,  corn  and  shorts,  $3.53 ;  lot  4, 
corn  and  alfalfa,  $3.40.  It  will  be  seen  by  the  figures  given  that  the 
average  gains  made  by  the  lots  fed  on  corn  and  shorts  and  on  com  and 
alfalfa  were  the  same,  but  that  the  com  and  alfalfa  lot  was  13  cents 
per  100  pounds  cheaper  than  those  fed  com  and  shorts,  and  $1.08  per 
100  pounds  cheaper  than  the  lot  fed  on  com  alone.  Stated  in  a  dif- 
ferent way,  the  experiment  shows  that  at  the  time  and  under  the 
market  conditions  obtaining  when  it  was  conducted,  skim  milk  made 
the  com  bring  4  cents  more  per  bushel,  wheat  shorts  made  it  bring  8 
cents  more,  and  alfalfa  9  cents  more.     This  means  that  in  a  State  like 
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Nebraska  the  substitution  of  alfalfa  for  one-fifth  of  the  corn  that  is 
usually  fed  to  hogs  would  bring  more  than  $1,000,000  per  year  of 
added  wealth  to  the  State.  A  slaughter  test  made  of  these  pigs 
showed  that  the  lot  receiving  alfalfa  had  a  greater  development  of 
muscle  and  of  vital  organs,  and  a  test  of  the  strength  of  the  bones 
was  made  which  showed  that  the  bones  of  the  corn-fed  pigs  broke 
at  an  average  of  325  pounds,  when  the  thigh  bone  was  supported 
at  each  end  and  pressure  applied  in  the  middle  by  a  testing  machine. 
In  the  case  of  the  corn  and  alfalfa  pigs  the  average  breaking  strain 
was  found  to  be  510  pounds.  From  these  facts  it  is  evident  that 
the  breakdowns  which  often  occur  in  heavy  corn-fed  hogs  are  the 
fault  of  the  feed  rather  than  of  the  animal.  This  same  experiment 
showed  that  the  size  of  the  bone  was  slightly  greater  in  the  corn-fed 
hog  than  in  the  com  and  alfalfa  fed  hog,  but  the  testing  of  the 
strength  of  the  bones  showed  that  the  com-and-alfalfa  pig  had  much 
denser  bone,  and  that  these  were  enabled  to  withstand  nearly  200 
pounds  more  pressure  before  breaking. 

In  preparing  alfalfa  hay  for  hogs  it  is  better  to  cut  it  early  so  that 
a  larger  proportion  of  leaves  may  be  saved  and  consequently  a  larger 
proportion  of  protein  conserved.  As  was  heretofore  mentioned,  a 
late  cutting,  after  the  leaves  have  fallen  somewhat  and  the  stem 
hardened,  is  better  for  horses,  but  for  pigs,  especially  growing  pigs, 
the  crop  should  be  so  harvested  as  to  save  the  largest  number  of 
leaves.  Experience  teaches  also  that  the  third  or  fourth  crop  is  bet- 
ter for  pigs  because  it  is  softer  and  more  palatable.  It  is  always  wise 
to  provide  some  kind  of  a  trough  or  rack  with  a  floor  in  it  for  feeding 
alfalfa  to  hogs;  otherwise  the  leaves,  which  are  the  most  valuable 
portions  of  the  plant,  are  lost  by  being  trampled  in  the  mud  and  the 
more  woody  proportions  remaining  are  not  eaten  so  greedily  by 
the  hogs. 

Alfalfa  is  an  ideal  feed  for  brood  sows,  and  when  it  is  so  used  the 
hard-luck  stories  about  the  loss  of  pigs,  which  are  so  frequent  in  the 
district  where  corn  alone  is  fed,  will  not  be  heard.  Experiencefl 
breeders  as  well  as  veterinarians  both  assure  us  that  a  thrifty  condi- 
tion is  the  best  preventive  of  disease.  Hence  it  follows  that  the 
breeder  and  feeder  who  is  liberal  with  his  rations  of  alfalfa  is  not 
troubled  so  frequently  or  seriously  with  swine  diseases. 

ALFALFA  FOR  SHEEP. 

Practically  all  that  has  been  said  about  the  value  of  alfalfa  for  cat- 
tle will  apply  when  sheep  are  considered,  except  that  sheep  are  much 
more  susceptible  to  bloat  from  eating  green  alfalfa  than  are  cattle. 
Hence  it  is  that  alfalfa  as  a  sheep  feed  is  used  almost  entirely  in  the 
form  of  hay.  Sheep  fed  on  alfalfa  with  proper  grain  rations  and 
other  roughness  make  the  same  rapidity  in  growth  as  do  other 
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animals  and  have  a  larger  yield  of  fleece.  They  also  develop  mucli 
younger,  so  that  the  sheep  raiser  who  grows  them  for  mutton  can 
place  them  on  the  market  much  earlier  than  he  can  with  any  other 
combination  of  feed.  Sheep  are  extremely  fond  of  alfalfa,  as  are 
all  domestic  animals,  and  nothing  has  been  discovered  which  will  take 
its  place  in  the  developing  growth  of  the  animal  and  production  of 
mutton  and  of  fleece,  but  it  must  always  be  fed  as  a  hay. 

OTHER   USES   OF   ALFALFA. 

Alfalfa  in  its  green  state,  or  when  used  as  hay  or  ensilage,  is  a  first- 
class  poultry  food.  Poultry  will  pasture  on  it  during  the  summer 
and  thrive.  The  considerable  number  of  insects  which  they  get 
while  pasturing  only  adds  a  desirable  item  to  their  bill  of  fare  and 
helps  them  in  their  development  and  their  egg-laying  powers.  As 
alfalfa  remains  green  throughout  the  winter,  it  makes  an  excellent 
winter  pasture  for  fowls,  although,  of  course,  it  will  not  do  to  allow 
them  to  pasture  it  closely  or  the  crop  will  be  injured  if  not  destroyed. 
In  the  winter  season  poultry  which  have  access  to  stacks  of  alfalfa  or 
to  barns  or  sheds  in  which  it  is  stored  make  a  better  growth  and  con- 
tinue egg  laying  much  longer  than  do  those  which  do  not  have  access 
to  it.  Poultry  will  feed  voraciously  on  the  dry  leaves  of  the  alfalfa  ' 
plant  when  they  have  access  to  it,  and  much  of  the  fine  material  shat- 
tered off  from  the  hay  in  the  hay  mow  may  be  used  to  great  advantage 
in  feeding  them.  As  this  shattered  material  is  mostly  leaves,  it  is  the 
best  part  of  the  plant  and  can  be  fed  alone  or  mixed  with  other  feed. 
The  nitrogenous  element  of  alfalfa  is  just  what  is  needed  for  the 
development  of  the  young  fowls,  as  well  as  for  the  production  of  eggs, 
and  a  number  of  so-called  poultry  foods  are  said  to  be  composed  in 
part  of  ground  alfalfa.  It  is  best  for  poultry  to  use  the  last  cutting 
of  alfalfa,  as  it  is  softer  in  texture,  has  a  larger  proportion  of  leaves, 
less  woody  matter,  and  is  more  succulent  than  any  other  cutting. 
While  poultry  of  all  classes  will  eat  alfalfa  hay,  or  at  least  the  leaves 
from  it,  and  thrive,  it  is  undoubtedly  a  better  practice  to  chop  it  or 
grind  it  and  mix  it  with  a  grain  ration.  A  good  practice  is  to  steep 
the  alfalfa  hay  in  hot  water  and  let  it  stand  for  several  hours  before 
feeding.  If  this  is  done  and  the  grain  ration  mixed  with  it,  the  effect 
is  practically  the  same  as  though  the  birds  were  fed  on  the  green 
alfalfa.  Corn  meal  and  ground  alfalfa,  steeped  in  hot  water  or 
steamed  to  soften  it,  makes  an  ideal  balanced  ration  for  winter  poul- 
try feed.  The  real  value  of  the  alfalfa  plant  for  poultry  is  not  yet 
appreciated. 

In  many  sections  of  the  West,  especially  on  the  plains  of  Kansas, 
Nebraska,  and  Oklahoma,  farmers  find  a  very  profitable  investment 
when  they  buy  a  few  stands  of  honey  bees.  As  the  alfalfa  grows  rap- 
idly and  blooms  early,  and  as  its  season  of  growth  is  a  long  one,  it  is 
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found  to  be  one  of  the  best  and  most  profitable  plants  yet  discovered  for 
bee  pasture.  It  is  a  common  practice  in  some  of  the  smaller  towns  in 
the  alfalfa  region  for  residents  to  maintain  a  considerable  number  of 
colonies  of  bees  which  pasture  on  the  alfalfa  fields  belonging  to  their 
neighbors.  The  bees  will  begin  working  on  the  alfalfa  fields  early 
in  June  in  the  more  southern  parts  of  the  alfalfa  region,  and  may 
continue  until  late  in  October,  and  the  honey  produced  from  this 
source  is  superior  to  that  derived  from  the  buckwheat,  white  clover, 
or  Sweet  clover,  although  it  is  darker-  in  color.  In  fact,  it  is  the  belief 
of  the  writer  that  there  is  no  honey  produced  from  any  source  that 
equals  in  quality  and  flavor  that  from  the  alfalfa  plant.  Climatic 
conditions  which  retard  or  too  greatly  accelerate  the  growth  of  the 
plant  will  have  their  influence  on  the  production  of  honey.  If  the 
season  is  too  dry  the  blossoms  seem  to  contain  little  honey,  while  if 
it  is  too  wet  the  honey  seems  to  be  greatly  diluted.  In  a  favorable 
season  100  pounds  per  stand  of  bees  would  be  a  common  yield.  The 
writer  has  a  neighbor  who  lives  in  the  suburbs  of  a  city  of  45,000 
people  and  who  has  a  number  of  stands  of  bees  on  his  town  lot.  Dur- 
ing the  season  of  1903  his  bees  produced  for  him  2  tons  of  honey, 
chiefly  gathered  from  the  near-by  alfalfa  fields^  on  samples  of  which 
he  secured  first  prize  at  the  State  fair  on  an  exhibit  of  alfalfa  honey. 
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THE  TAPEWORMS  OF  AMERICAN  CHICKENS  AND 

TURKEYS. 

By  B.  H.  Ram'som,  B.  S.,  A.  M., 

Acting  Zoologist,  Bureau  of  Animal  Industry. 

The  important  subject  of  tapeworms  of  poultry  has  received  but 
little  attention  in  this  country.  Only  one  extensive  paper  concern- 
ing these  parasites  has  appeared  in  the  United  States,  that  of  Stiles 
(1896),  which  is  now  out  of  print,  and  also  somewhat  out  of  date, 
especially  in  regard  to  American  forms.  This  lack  it  is  hoped  will  be 
supplied,  in  part  at  least,  by  the  present  article,  which  includes  com- 
plete descriptions  of  all  species  of  tapeworms  now  known  to  occur  in 
chickens  and  turkeys  in  this  country,  with  a  key  for  their  identifi- 
cation, and  in  addition  the  following  preliminary  remarks,  taken 
from  Stiles,  in  regard  to  life  histories,  prevention,  treatment,  etc. : 

LIFE   HISTOBT  AND   S0X7BCB  OF  INFECTION. 

The  life  history  of  a  number  of  forms  is  known.  (The  life  history  of  none 
of  the  forms  so  far  reported  in  this  country  has  yet  been  worked  out)  So  far 
as  yet  worked  out,  the  larval  stage  is  in  every  case  a  cysticercoid  and  lives  in 
some  invertebrate  (snail,  insect,  crustacean,  or  worm).  There  are  no  grounds 
for  believing  that  poultry  can  become  Infected  with  tapeworms  directly  from 
the  eggs  contained  in  the  droppings. 

The  life  history  of  these  worms  agrees  with  the  life  history  of  other  tape- 
worms ;  the  ova  of  the  parasites  are  voided  with  the  excrement  and  are  swal- 
lowed by  an  intermediate  host;  the  six-hooked  embryo  (known  as  an  onco- 
sphere) contained  within  the  eggshell  then  bores  its  way  from  the  intestine 
into  the  body  cavity  of  the  intermediate  host  (a  worm,  snail,  crustacean,  or 
insect)  and  develops  into  a  larval  form  (known  in  this  case  as  a  cysticercoid). 
This  larva  develops  into  an  adult  worm  when  swallowed  by  a  chicken,  duck, 
goose,  etc. 

The  known  or  supposed  life  history  has  been  based  upon  four  different  meth- 
ods of  work,  i.  e. — 

(1)  Experimental  infection  of  the  fowls  by  feeding  to  them  known  larval 
stages  found  in  invertebrates,  and  thus  raising  the  adult  stage. 

(2)  Experimental  infection  of  invertebrates  by  feeding  to  them  the  eggs  of 
tapeworms  found  in  birds,  and  thus  raising  the  larval  stage. 

(3)  Comparison  of  the  hooks  upon  the  heads  of  adult  tapeworms  of  birds 
with  the  hooks  of  larvce  found  in  invertebrates,  and  thus  associating  the  young 
and  the  old  stages. 

(4)  Wild  speculation  as  to  the  Intermediate  hosts,  based  upon  negative 
results  and  totally  devoid  of  any  scientific  foundation. 
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Of  these  four  methods  of  work,  the  first  two  give  positive  proof  of  the  life 
history  when  the  experiments  are  successful;  the  third  gives  a  probability  to 
the  statements,  but  not  a  proof ;  the  lees  said  about  the  fourth  method  the  better. 

Chicl^ens  are  known  to  become  infected  with  one  tapeworm  [Davainea  pro- 
gloUina,  not  yet  reported  in  this  country]  through  eating  slugs  {Limax).  They 
are  supposed  to  become,  infected  with  a  second  [Davainea  echinohothrida] 
through  eating  snails  (Helix)  ;  by  a  third  [Choanotcmia  infundihuliform^], 
through  eating  flies,  and  by  a  fourth  [ArmBhotcmia  sphenoidea,  not  yet  reported 
in  this  country]  through  eating  earthworms. 

Ducks  are  known  to  become  infected  with  two  worms  through  swallowing 
fresh-water  crustaceans,  and  are  supposed  to  become  infected  with  three  other 
tapeworms  in  the  same  way;  another  tapeworm  is  supposed  to  be  transmitted 
to  them  through  flies. 

Geese  are  supposed  to  become  infected  with  five  species  of  tapeworms  by 
swallowing  small  fresh-water  crustaceans. 

•Nothing  is  known  in  regard  to  the  source  of  infection  of  the  tapeworms  of 
pigeons  and  turkeys,  but  investigations  in  this  field  should  be  based  upon  the 
tapeworms  of  chickens. 

THE  RELATION  OF  THETAPEWOBMS  OF  WILD  BIBDS  TO  THOSE  OF  THE  DOMESTICATED 

FOWLS. 

Only  two  of  the  chicken  tapeworms  have  as  yet  been  recorded  for  wild  birds, 
but  the  majority  of  the  tapeworms  found  in  the  domesticated  ducks  and  geese 
are  also  recorded  from  closely  allied  wild  birds.  Besides  these  forms,  however, 
many  species  have  been  described  in  wild  birds  which  are  not  known  to  occur 
in  the  domesticated  fowls.  This  renders  the  economic  side  of  the  question  of 
avian  cestodes  extremely  complicated  and  demands  a  thorough  study  of  the 
parasites  of  wild  birds  in  connection  with  those  of  our  domesticated  fowls. 

SYMPTOMS  AND  PATHOLOGY. 

From  a  standpoint  of  symptomatology  practically  nothing  is  known  upon  this 
subject.  In  general,  however,  it  may  be  stated  that  aquatic  birds  are  less 
affected  by  the  presence  of  tapeworms  than  land  birds,  that  young  birds  suffer 
more  than  old  birds,  and  that,  although  a  fowl  may  harbor  a  small  number  of 
tapeworms  without  showing  any  appreciable  effects,  a  heavy  infection  injures 
the  health  and  may  result  in  death,  as  has  been  abundantly  demonstrated  by 
epidemics  observed  in  different  parts  of  the  world.  It  has  also  been  noticed 
that  poultry  are  more  severely  infested  in  wet  years  than  in  dry  years,  and  the 
general  application  may  be  made  that  poultry  kept  in  damp  places  will  be  more 
heavily  Infested  than  fowls  kept  in  dry  places.  All  of  these  statements  are 
general  principles  of  parasitology. 

Zfim  (1882,  p.  17)  gives  the  symptoms  as  follows : 

If  numerous  tapeworms  are  present  in  the  Intestines  of  young  or  old  fowls, 
a  more  or  less  extensive  intestinal  catarrh  develops,  corresponding  to  the 
greater  or  less  number  of  parasites  present. 

The  intestinal  catarrh  shows  itself,  especially  in  chickens  and  geese,  as  fol- 
lows: The  sick  animals  become  emaciated,  although  the  appetite  is  not  espe- 
cially disturbed.  At  times  the  appetite  is  even  increased.  The  droppings  are 
thin,  contain  considerable  yellow  slime,  and  are  passed  in  small  quantities,  but 
at  short  intervals.  The  poultry  raiser  must  direct  his  attention  to  these  thin, 
slimy,  and  often  bloody  droppings,  for  if  any  treatment  against  the  tapeworms 
is  to  be  undertaken  this  must  be  done  as  early  as  possible.  In  observing  the 
droppings  it  should  be  noticed  whether  tapeworm  segments  or  eggs  are  present 
The  eggs  can  be  seen,  of  course,  only  with  the  microscope. 
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After  a  time  otber  symptoms  develop.  The  sick  animals  become  dull  and 
listless,  remain  apart  from  the  rest  of  the  flock,  the  feathers  are  ruffled,  and  the 
wings  drop,  the  appetite  is  lost,  and  the  birds  allow  themselves  to  be  easily 
caught  Although  it  was  stated  that  in  the  beginning  of  the  trouble  the 
appetite  is  not  disturbed,  the  sick  animals  develop  an  intense  thirst  for  cold 
water.  When  it  rains,  they  run  under  the  eaves  in  order  to  catch  water,  and  in 
winter  are  eager  for  ice  water. 

At  reading  this,  some  exi>erienced  poultry  raisers  will  probably  reply  that  many 
chitkens  which  are  not  sick  are  fond  of  very  cold  water.  The  droppings  are  also 
thicker  or  thinner  according  to  the  food.  Both  of  these  facts  are  known  to  me 
(Zlirn).  At  the  same  time  I  look  with  suspicion  of  tapeworms  upon  every 
chicken  which  shows  an  especial  thirst  for  cold  water,  and,  as  for  the  droppings, 
the  fowls  infected  with  tapeworms  have  droppings  mixed  with  mucus  and  blood, 
and  pass  their  excrements  much  oftener  than  other  fowls  do. 

The  intestinal  catarrh  often  ends  fatally. 

Upon  postmortem  the  body  is  seen  to  be  thin  and  anemic.  The  intestine  gen- 
erally contains  no  food,  the  mucosa  is  soft  and  hyperaemic  and  covered  with 
reddish  yellow,  more  or  less  thick,  purulent  mucus.  According  to  Her  twig,  epi- 
leptic attacks  are  frequently  noticed  in  chickens  affected  with  intestinal  worms. 

The  diagnosis  by  symptoms  seems  to  me  very  uncertain,  and  although  the 
symptoms  described  by  Zlirn  serve  as  an  indication  of  the  disease  they  can  not 
be  taken  as  proof.  The  diagnosis  by  hunting  in  the  droppings  for  segments  of 
the  parasite  is  less  satisfactory  than  would  be  supposed,  for  it  is  not  rare  to 
find  chickens  badly  infested  with  tapeworms  when  it  has  been  impossible  to 
discover  segments  in  the  manure.  This  method  is  rendered  doubly  uncertain 
because  the  color  of  the  segments  is  about  the  same  as  the  urine  in  the  feces. 
Microscopic  examination  of  the  feces  for  eggs  is  quite  a  certain  though  not 
positive  method  for  diagnosis  of  tapeworm  disease  of  poultry,  but  it  is  thor- 
oughly impracticable  for  the  farmer  to  attempt  it  The  best  method  for  the 
farmer  to  follow  is  to  kill  one  of  the  sick  chickens  when  he  suspects  tapeworms 
and  to  cut  out  the  intestine ;  he  should  then  open  the  intestinal  tract  from  the 
gizzard  to  the  anus,  in  a  bowl  of  warm  water,  and  look  for  the  parasites. 

TAFEWOBM-INFECTED    FOWLS    AS    FOOD. 

None  of  the  tapeworms  of  birds  are  transmissible  to  man  in  any  stage  of  their 
development,  and  the  presence  of  tapeworms  in  the  intestine  of  fowls  does  not 
in  itself  warrant  the  condemnation  of  their  bodies  as  an  article  of  food. 

PREVENTION. 

From  the  nature  of  the  intermediate  hosts  (fresh-water  crustaceans)  of  the 
tapeworms  of  the  aquatic  birds  it  is  evident  that  nothing  can  be  done  to  prevent 
the  introduction  of  larval  tapeworms  into  ducks  and  geese,  if  these  animals  are 
allowed  to  visit  ponds.  Confining  the  animals  to  frequently  fiushed  artificial 
tanks  will,  however,  prevent  tapeworm  Infection. 

With  chickens  the  outlook  is  somewhat  better.  An  extermination  of  slugs 
will  insure  Immunity  against  Davainea  proglottina,  but  no  precise  directions 
can  be  given  to  prevent  chickens  from  becoming  infected  with  other  tapeworms 
until  the  life  history  of  these  parasites  is  better  understood.  It  will  be  well, 
however,  to  keep  chickens  housed  in  the  morning  until  the  sun  is  well  up  and 
the  ground  is  dry,  for  tliey  will  thus  be  less  likely  to  meet  with  the  supposable 
Intermediate  hosts  of  other  worms. 

Absolutely  nothing  can  be  done  at  present  looking  to  a  prevention  of  the  trans- 
mission of  tapeworms  of  wild  birds  to  the  domesticated  fowls  through  known  or 
unknown  intermediate  hosts,  except  to  prevent  the  domesticated  ducks,  geese, 
etc.,  from  visiting  ponds. 
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There  is,  however,  considerable  outlook  for  improvement  if  different  kinds  of 
fowls  are  alternated  in  succeeding  years  upon  the  same  ground,  or  if  the  runs 
and  yards  of  fowls  are  occasionally  changed. 

The  safest  plan  to  prevent  the  spread  of  poultry  worms  would  be  to  destroy 
the  manure  from  infected  fowls.  If  one  is  not  willing  to  do  this,  however, 
because  of  Its  commercial  value,  he  should  at  least  take  steps  to  prevent  further 
infection  from  it.  If  the  sick  chickens  are  confined  to  a  comparatively  small 
space,  their  droppings  can  easily  be  collected  and  placed  in  a  strong  barrel,  to 
which  the  access  of  snails,  slugs,  worms,  etc.,  should  be  guarded  against.  It  is 
not  known  how  long  the  eggs  of  poultry  tapeworms  will  live,  but  it  seems  very 
doubtful  to  me  whether  they  could  live  many  months  in  such  a  barrel  If  placed 
in  a  dry  spot.  It  seems  almost  certain  that  they  could  not  live  through  the  win- 
ter. The  temperature  required  to  kill  the  eggs  has  likewise  not  yet  been  deter- 
mined, but  probably  50*»  to  60**  C.  (122'»  to  140**  F.)  would  suffice.  Sulphuric 
acid  (10  per  cent)  or  quicklime  is  an  excellent  disinfectant  for  feces  containing 
eggs  of  parasites. 

The  proper  care  of  the  manure  from  infected  fowls  is  unquestionably  the  most 
•important  preventive  measure  against,  tapeworm  disease. 

TREATMENT. 

The  treatment  of  tapeworm  disease  in  the  domesticated  fowls  must  for  the 
present  be  more  or  less  experimental,  as  the  records  in  this  line  are  extremely 
limited. 

The  first  rule  to  be  carried  out  in  all  cases  of  diseased  animals,  whether  chick- 
ens, turkeys,  geese,  ducks,  or  others,  Is  to  isolate  them  from  the  rest  of  the  flock 
and  keep  them  confined  until  they  have  recovered.  The  second  rule  is  to  destroy 
the  droppings  of  all  animals  known  to  be  Infected  with  parasites,  or,  if  the 
manure  is  needed  as  fertilizer,  it  should  be  treated  in  such  a  manner  so  as  to 
kill  the  ova.  These  two  rules  can  be  easily  carried  out,  and  if  a  poultry  raiser 
or  a  stock  raiser  is  not  willing  to  set  aside  a  small  yard  for  the  isolation  of  tlie 
sick  animals,  where  their  droppings  can  be  easily  collected  and  taken  care  of 
every  day,  it  is  almost  useless  for  him  to  administer  anthelmintics  to  his  fowls 
or  other  animals. 

The  chief  drugs  used  against  tapeworms  are  extract  of  male  fern,  turpentine, 
riowdered  kamala,  areca  nut,  pomegranate-root  bark,  pumpkin  seeds,  and  sul- 
phate of  copper  (bluestone). 

Areca  nut. — According  to  Zlim,  powdered  areca  nut  is  the  best  tapeworm  rem- 
edy for  fowls,  but  he  calls  attention  to  the  fact  that  turkeys  are  unfavorably 
affected  by  this  medicine. 

Ztirn  advises  the  administration  of  powdered  areca  nut  in  doses  of  2  to  3 
grams  (=  30  to  45  grains)  mixed  with  butter  and  made  into  pills. 

Liquid  extract  of  male  fern  is  very  effectual  against  tapeworms.  Hutcheon 
advises  a  teaspoonful  for  young  ostriches  3  to  4  months  old,  to  a  tablespoonful 
for  a  full-grown  ostrich ;  it  may  be  made  into  a  pill  with  flour. 

Turpentine  may  be  given  to  ostriches  in  doses  of  a  dessertspoonful  for  chicks  3 
to  4  months  old,  to  2  tablespoonfuls  for  a  full-grown  bird ;  Its  action  is  much 
more  effective  when  combined  with  a  purgative,  such  as  linseed  or  castor  oil. 
(Hutcheon.) 

As  a  safe  rule,  we  can  adopt  1  teaspoonful  (about  4  c.  c.  =  about  one-eighth  of 
an  ounce)  to  3  teaspoonfuls  (about  12  c.  c.  =  about  three-eighths  of  an  ounce) 
as  the  dose  for  chickens,  the  size  of  the  dose  being  determined  by  the  size  of  the 
chicken. 
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Powdered  kamala. — M^gnin  states  that  very  good  results  followed  the  use  of 
this  drug,  mixed  with  the  food,  against  tapeworms  of  pheasants.  Hutcheon 
advises  for  ostrich  chicks  1  month  old,  1  dram;  2  mouths  old,  li  drams;  3  to 
4  months  old,  2  drams ;  18  months  old,  1  ounce ;  a  full-grown  ostrich,  2  drams 
more.  It  does  not  require  to  be  mixed  with  a  purgative.  Powdered  kamala 
may  be  given  mixed  in  a  little  milk  or  water  or  it  may  be  made  into  pills  with 
a  little  flour  and  water. 

Pumpkin  seeds. — ^These,  according  to  Zttm,  are  not  well  borne  by  turkeys  and 
not  always  by  chickens,  but  it  would  be  well  to  experiment  further  with  them. 

Pomegranate-root  hark, — Very  effective  against  tapeworms  In  ostriches,  but 
must  be  given  in  large  doses  and  followed  by  a  purgative.     (Hutcheon.) 

Perronclto  advises  the  following  treatment  for  tapeworms  in  chickens  (dose 
for  one  chicken)  : 

(1)  Aloes  (socotrlne  or  caballlne),  15  to  20  centigrams.  The  animal  is  fasted 
the  same  day. 

(2)  Pumpkin  seeds,  40  to  50.  Administered  to  each  chicken  on  the  second 
day. 

(3)  Male  fern,  powdered,  100  grams.     Mixed  in  bran. 

All  of  the  above  medicines  should  be  procured  as  fresh  as  possible.  Many 
failures  In  treating  for  tapeworms  are  due  to  the  fact  that  old  drugs  have  been 
used  which  had  lost  their  anthelmintic  properties. 


Fig.  2. — MetroWuihes  luoida.     Entire  worm.     Natural  size.     Original. 

Fio.  3. — HymenolepU  carioca.     Entire  worm.     Natural  Blee.     Original. 

FiQ.  4. — Choanotwnia  infundihuHformis.     Entire  worm.       Natural  siee. 

FiQ.  5. — Davainea  teiragona.     Entire  worm.     Natural  size.     Original. 

FiQ.  6. — Davainea  echinohothrida.     Entire  worm.     Natural  size.     Original. 

Fig.  7. — Davainea  echinobothrida.     Portion  of  posterior  end  showing  openings  between 

the  segments.     Natural  size.     Original. 
Fig.  8. — Davainea  ceaticiUu*.     Entire  worm.     Natural  size.     Original. 

While  there  is  little  information  available  to  add  to  the  above  dis- 
cussion of  treatment  and  prevention  of  tapeworm  diseases  in  poul- 
try, our  knowledge  of  the  species  of  poultry  tapeworms  found  in 
this  country  has  advanced  somewhat,  so  that  instead  of  only  two 
species,  as  reported  in  Stiles's  paper,  there  are  six  easily  recognizable 
species  now  known  to  occur  in  American  chickens  and  turkeys," 
which  may  be  identified  by  means  of  the  following  key : 

oThe  tapeworms  of  American  domesticated  ducks,  geese,  and  pigeons  have 
as  yet  not  been  investigated. 
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Key  for  ths  identifloation  of  tapeworms  occurring  in  chickens  and  turkeys  in 

the  United  States, 

1.  Head  unarmed 2 

Head  armed 3 

2.  Maximum  width  of  worm,  1.5  to  2.5  mm. ;  genital  pores  irregularly  alternate ; 

hlndermost  segments  longer  than  broad  and  containing  a  single  large  spher- 
ical egg  capsule Metroliasthes  lucida. 

Maximum  width  of  strobila  less  than  1  mm. ;  genital  pores  unilateral  on  the 
right-hand  margin  of  the  strobila ;  all  of  the  segments  broader  than  long ; 
eggs  contained  in  a  sac-like  uterus  which  fills  nearly  the  entire  gravid 
segment Hymenolepis  carioca. 

8.  Rostellum  armed  with  a  single  row  of  16  to  20  hooks,  20m  to  dOu  long,  with 

long  dorsal  root  and  short  ventral  root Choanotcenia  infundihuliformis, 

Rostellum  armed  with  numerous  small  hooks,  with  short  dorsal  root  and  long 
ventral  root 4 

4.  Suckers  unarmed ;  eggs  not  grouped  together  In  egg  capsules ;  in  the  hinder- 
most  segments  the  uterus  is  broken  up  into  numerous  sacs,  each  of 
which  contains  a  single  egg ;  rostellum  very  broad  (over  half  as  broad  as 
the  head)  and  flat  or  hemispherical,  armed  with  400  to  500  instable  hooks 
Ipt  to  \OfJt  long;  neck  very  short;  anterior  segments  nearly  as  broad  as  or 

more  commonly  broader  than  head Davainea  cesticillns. 

Suckers  armed;   eggs  grouped  together  in  numerous  egg  capsules 5 

6.  Rostellum  armed  with  a  crown  of  about  100  hooks,  d/i  to  H/i  long,  arranged  in 
a  single  row;  hooks  on  suckers  S/i  to  8//  long;  genital  pores  unilateral, 
situated  at  or  in  front  of  the  lateral  margin  of  each  segment ;  cirrus  pouch 

pyriform,  75/i  to  100m  long Davainea  tetragona 

Rostellum  armed%with  a  crown  of  about  200  hooks.  10m  to  13/i  long,  arranged 
in  a  double  row;  hooks  on  suckers,  6/i  to  15//  long;  genital  pores,  irregu- 
larly alternate  or  rarely  almost  entirely  imilateral,  situated  posterior  of 
the  middle  of  the  lateral  margin  of  each  segment;  cirrus  pouch,  flask 
shaped,  ISOm  to  180>u  long;  causes  the  nodular  disease  of  the  Intestines  of 
chickens Davainea  echinobothrida, 

Metroliasthes  lucida  Ransom,  1900. 

Synonymt  :  MetroUastfies  lucida  Ransom,  1900,  pp.  213-226,  pi.  13.  figs.  1-0 ;    pi. 
14,  flgB.  7-10. 

Specific  diagnosis:  MetroUasthes:  Length,  200  mm.  or  more.  Width  of 
strobila  just  behind  the  head,  0.6  mm.;  greatest  width,  1.5  to  2.5  mm.  Most 
anterior  segments  five  to  six  times  as  broad  as  long ;  posterior  segments  about 
twice  as  long  (2.5  to  3  mm.)  as  broad  (1.5  to  1.8  mm.).  Head  flattened  dorso- 
ventrally  and  broader  than  long,  0.75  mm.  broad  and  0.58  mm.  long.  Hooks 
and  rostellum  lacking.  Suckers  well  developed,  0.2  to  0.25  mm.  in  diameter, 
situated  somewhat  anteriorly.  Neck  short,  strobllation  becoming  apparent 
within  a  distance  of  2  mm.  l)ehind  the  head.  Posterior  l)order  of  each  segment 
prolonged  into  a  short  rim  which  overlaps  slightly  the  anterior  border  of  the 
following  segment  Genital  pores  marginal  and  irregularly  alternating,  one 
pore  in  each  segment  located  near  the  middle  of  the  lateral  margin  in  the 
younger  segments ;  in  older  segments,  posterior  of  the  middle.  Cirrus  pouch  and 
vagina  are  ventral  of  the  dorsal  excretory  canal  and  dorsal  of  the  longitudinal 
nerve  and  ventral  excretory  canal. 

Male  reproductive  organs:  Testicles  30m  to  100m  in  diameter,  20  to  40  in 
number,  arranged  in  a  mass  extending  transversely  across  the  posterior  portion 
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of  the  segment  between  the  excretory  canals.  Efferent  canals  from  the  testicles 
unite  to  form  the  vas  deferens,  which  extends  forward  and  forms  a  mass  of 
coils  in  the  anterior  portion  of  the  (young)  segment  at  the  base  of  the  cirrus 
l)ouch. 

Cirrus  pouch  cylindrical  with  the  distal  two-fifths  considerably  more  slender 
than  the  proximal  portion.  Size  in  the  sexually  mature  segment  about  400/i 
long  by  100m  in  diameter  in  its  proximal  portion  and  50>u  in  diameter  in  its 
distal  portion.  Protractile  portion  of  vas  deferens,  or  cirrus,  about  equal  in 
length  to  the  cirrus  pouch,  armed  with  long  powerful  spines. 

Female  sexual  organs:  Vagina  comparatively  straight,  6/i  to  9>u  in  diameter; 
inner  portion  after  copulation  becomes  swollen  and  functions  as  a  seminal 
receptacle.  Ovary  In  the  middle  of  the  proglottis  posterior  of  the  inner  end 
of  the  cirrus  pouch  and  anterior  of  the  testes;  when  fully  developed  it  is 
plump  and  roimded,  with  a  convex,  more  or  less  lobulated,  anterior  surface 
and  a  concave  posterior  surface.  Shell  gland  posterior  of  the  ovary.  Posterior 
of  the  shell  gland  Is  the  yolk  gland.  Uterus  at  first  a  transverse  cord  of  cells 
dorsal  of  the  ovary  and  close  behind  Its  posterior  edge;  when  fully  developed 
consists  of  two  prominent  spherical  sacs  lying  side  by  side  in  the  posterior 
4)ortion  of  the  segment  and  filled  with  eggs.  A  cone-like,  fibrous  structure 
.para-uterine  organ  develops  in  front  of  the  uterus.  The  eggs  in  masses  are 
pressed  out  of  the  uterus  into  the  para-uterine  organ,  and  the  latter  then 
becomes  modified  to  form  a  capsule  closely  investing  the  eggs.  This  capsule, 
'usually  spherical  in  shape,  is  a  very  prominent  structure  In  the  segments  of 
the  posterior  portion  of  the  worm,  occupying  the  middle  of  the  segment  in 
front  of  the  genital  pore.  The  encapsuled  eggs  are  oval  with  three  membranes, 
a  thin  inner  membrane  closely  enveloping  the  embryo,  or  oncosphere;  a 
thicker  middle  membrane,  65u  by  85/i  in  diameter,  and  a  ^hin  outer  membrane 
75>u  by  50//  in  diameter.  The  embryo  is  80//  in  diameter,  and  its  hooks  are  20u  to 
25//  long. 

Life  history. — Unknown. 

Host. — Turkeys  {Meleagris  gallopavo) ;?  chickens  {CfaUus  domesticus) . 

Location. — Intestine. 

Geographical  distribution. — North  America,  Europe. 

This  species  seems  to  be  the  most  common  tapeworm  of  turkeys 
in  this  country.  It  is  readily  recognized  by  its  unarmed  head  and 
the  prominent  spherical  egg  capsule  in  the  middle  of  each  of  the 
oldest  segments.     Its  presence  in  chickens  is  doubtful. 

Hj/menolepis  carioca   (MagalhSes,  1898)   Ransom,  1902. 

Synonymy  :  [  ?]  Twnia  exiHa  Dujabdin,  1845a,  p.  602. — T<Bnia  tetragona  Molin, 
1858,  p.  139  (in  part). — Tamia  sp.  Conard  in  Stiles^  1896,  pp.  50-60,  pi.  21,  figs. 
275-276. — Davainea  carioca  MagalhAes^  1898,  pp.  449-^51,  flg8.  7-12. — Tcenia 
Conardi  ZVrRK,  1808,  p.  460. — Hymenolepis  carioca  (Magalh&es)  Ransom,  1902, 
pp.  151-158,  pi.  23.  flgs.  1-7,  pi.  24,  figs.  8-10. 

Specific  diagnosis. — Hymenolepis:  Length  80  to  80  mm.  Breadth  at  neck  75// 
to  150//,  at  posterior  end  500//  to  700//.  Segments  three  to  five  times  or  more 
broader  than  long  throughout  the  strobila.  Head  flattened  dorso-ventrally,  140// 
to  160//  long,  150//  to  215//  wide,  and  100//  to  140//  thick.  Suckers  shallow,  70//  to 
90//  in  diameter,  unarmed.  Rostellum,  unarmed,  in  the  retracted  position  35//  to 
40//  in  diameter  and  90//  to  100//  in  length,  with  a  small  pocket  opening  to  the 
exterior  in  its  anterior  portion.  Unsegmented  neck  portion  of  strobila  0.6  to  1.5 
nmi.  long.  Gtonital  pores  almost  entirely  imilateral,  a  single  pore  being  located 
in  each  segment  slightly  in  front  of  the  middle  of  its  right-hand  margin. 
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Fio.     9. — Metroliasthca  lucida.     Head.     Enlarged.     Original. 

Fig.  10.— Hymenolcpis  carioca.     Head.     Enlarged.     After  Ranflom,  1902,  PI.  24,  Fig.  8. 
FiQ.  11. — Choanotwnia  infundibuliformia.     Head.     Enlarged.     Original. 
Fio.  12. — Davainea  tetragona.     Head.     Enlarged.     Original. 
Fia.  13. — Davainea  ecMnobothrida.     Head.     Enlarged.     Original. 

Fig.  14. — Davainea  ceaUcillus.    Head  and  anterior  portion  of  strobila.    Enlarged.    Original. 
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Male  reproductive  organs:  Testicles  three  in  nmnber,  normally  two  on  the  left 
and  one  on  the  right  of  the  median  line.  On  the  dorsal  side  of  the  inner  end  of 
the  cirms  x>ouch  the  vas  deferens  is  swollen  into  a  prominent  seminal  vesicle, 
which  may  attain  a  size  of  70/^  by  50//.  Cirrus  ponch  in  sexually  mature  seg- 
ments 120//  to  175/i  long  by  15//  to  18//  in  diameter;  almost  cylindrical,  slightly 
curved  toward  the  ventral  surface  of  the  segment;  on  the  outer  surface  about  20 
longitudinal  muscle  bands  2//  to  3//  in  thickness,  very  prominent  in  cross  section; 
vas  deferens  enlarged  within  the  cirrus  x>ouoh  to  form  a  small  seminal  reservoir 
occup3dng  the  proximal  two-thirds  of  the  pouch;  the  distal  third  of  the  portion  of 
the  vas  deferens  within  the  pouch  is  very  slender,  about  1//  in  diameter  and  ftmc- 
tions  as  a  cirms.    Genital  cloaca  12//  to  36//  deep. 

Female  reproductive  organs:  Opening  of  the  vagina  in  the  floor  of  the 
genital  cloaca,  ventral  and  posterior  of  the  cirrus  opening.  First  portion  of 
vagina  very  narrow,  1//  in  diameter.  A  small  vaginal  sphincter  8  to  lO/i 
from  the  vaginal  opening.  On  the  inner  side  of  the  sphincter  the  vagina  grad- 
ually increases  in  diameter,  and  in  sexually  mature  segments  is  swollen  out 
into  a  prominent  seminal  receptacle  which  extends  forward  to  the  anterior 
border  of  the  segment  and  inward  a  considerable  distance  beyond  the  proximal 
end  of  the  cirrus  pouch.  Ovary  faintly  bilobed  or  trilobed  in  the  posterior  half 
of  the  proglottis,  extending  nearly  across  the  segment  when  fully  developed. 
Yolic  gland  spherical  or  ovoid,  30//  to  40//  in  diameter,  situated  near  the 
median  line  of  the  segment,  and  posterior  and  dorsal  of  the  ovary.  Uterus  at 
first  a  solid  cord  of  cells  extending  transversely  across  the  segment  along  the 
anterior  border  of  the  ovary ;  becomes  hollowed  out  and  grows  backward  on  the 
dorsal  side  of  the  ovary ;  in  gravid  segments  occupies  nearly  the  entire  segment 
and  is  filled  with  eggs.  Eggs  in  gravid  uterus  spherical  or  oval,  with  four 
thin  membranes,  the  two  middle  membranes  often  approximated  to  form  a 
single  membrane;  diameter  of  outer  membrane  36/i  by  36//  to  75//  by  70//,  of 
outer  middle  membrane  30//  by  30//  to  65//  by  60//,  of  inner  middle  membrane 
26//  by  26//  to  40//  by  85//,  of  inner  .membrane  24//  by  16//  to  29//  by  21//,  of  onco- 
sphere 18//  by  14//  to  27//  by  19//;  length  of  embryonal  hooks,  10//  to  12//. 

Life  histoby. — Unknown. 

Host. — Chickens  (Gallus  domesticus). 

Location. — Small  Intestine. 

Geographical  distbibution. — North  and  South  America,  Europe. 

Hymenolepis  carioca  is  readily  recognizable  on  account  of  its  very 
slender  and  almost  threadlike  form.  It  is  very  difficult  to  obtain 
complete  specimens  on  account  of  the  delicacy  and  fragility  of  the 
worm,  and  the  head  is  commonly  broken  oflF  and  lost.  Several  thou- 
sand individuals  of  this  species  are  sometimes  found  in  a  single 
chicken,  and  in  such  cases  the  health  of  the  fowl  is  likely  to  be  very 
seriously  affected.  The  writer  has  seen  one  instance  in  which  the 
entire  small  intestine  from  beginning  to  end  was  filled  and  completely 
occluded  by  a  mass  of  these  worms. 

Choanotcmia  infundibuliformis  (Goeze,  1782)  Raelliet,  1896. 

Btnonymy. — [?]  Olohus  stercoreu8  Scopoli  (1772),  p.  127. — [?]  TcMia  infundibu- 
lum  Bloch  (1779a),  p.  555,  pi.  12,  figs.  3-5  [probably  In  part  synonymous  with 
T,  infundibuliformis  (^eze]. — [  ?]  Ttpnia  avium  Pallas,  1781,  p.  87,  pi.  3,  flgs. 
29,  30. — [  ?]  Twnia  articulia  oonvideis  [misprint  for  conoideis,  cf.  Bloch,  1782, 
table  of  contents]  Bloch,  1782a,  pp.  13-14,  pi.  3,  fls?s.  1,  2  [probably  In  part 
synonymous  with  T.  infundihuliformia  Ooeze^*^ — Twnia  infundihuliformia  GoEzm, 
1782a,  pp.  386-391,  pi.  31A,  figs.  1-0. — TmUa  ouneata  Batscb^  1780a,  p,  190, 
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figs.  117,  118. — [?]  Tania  conaidea  Schrank,  1788,  p.  45  [Ttenia  articuli9 
conoideis  Bloch  renamed]. — [?]  Twnia  aerrata  Rosa^  1704  [not  T.  serrata 
Ck>exe,  1782]. — Alyselminthua  infundibuUformia  (Ooeze)  Zedbb,  1800,  pp.  271- 
274. — Halyaia  infundibulifortnU  (Goeze)  Zbdeb,  1803,  pp.  345-347. — Drepani- 
dotwnia  infundibuliformia  (Goeze)  Raillibt,  1803,  p.  302. — ChoanotiFnia  infun- 
dibuUformia (Goeze)  Raillibt^  1896,  p.  159. — Ohoanotwnia  infundibulum 
(Bloch)  CoHN^  1899c,  p.  421. — Monopylidium  infundibuUformia  (Goeze)  Clebc, 
1908,  pp.  354-356,  pi.  11,  figs.  72,  74-76,  83. 

Specific  diagnosis. — Choanotcenia :  Length,  20  to  200  mm.  or  more.  Head 
small,  rounded  or  conoidal,  about  0.4  mm.  wide.  Rostellum  65//  to  OO/i  wide, 
armed  with  a  single  row  of  16  to  20  hooks  20//  to  30//  long,  with  long  dorsal 
root  and  short  ventral  root  Suckers  prominent,  In  preserved  specimens  elon- 
gated antero-xxxsteriorly,  major  diameter  up  to  250//.  Short  unsegmented  neck 
region  somewhat  narrower  than  the  head.  Anterior  segments  very  short,  the 
following  funnel  shaped,  much  narrower  at  their  anterior  l>order  than  at  their 
posterior  border,  posterior  segments  1.5  to  3  mm.  wide  and  nearly  as  long  or 
somewhat  longer,  according  to  state  of  contraction,  with  convex  lateral  borders, 
and  nearly  as  wide  at  the  anterior  border  as  at  the  posterior  border.  Genital 
pores  irregularly  alternating,  situated  one  in  each  segment  in  the  anterior  third 
of  the  lateral  margin,  usually  under  cover  of  the  backward  projecting  posterior 
border  of  the  preceding  segment  Vas  deferens  and  vagina  pass  between  the 
excretory  canals  and  dorsal  of  the  nerve. 

Male  reproductive  organs:  Testicles  25  to  40,  massed  in  the  posterior  half  of 
the  segment  The  vas  deferens  passes  forward  and  in  the  anterior  third  of  the 
segment  forms  a  mass  of  coils  which  extends  from  the  median  line  outward  to 
the  base  of  the  cirrus  pouch.  Cirrus  pouch  globular,  75//  to  95//  in  diameter. 
The  portion  of  the  vas  deferens  within  the  cirrus  pouch  is  somewhat  colled. 
Cirrus  55//  to  70//  long,  armed  with  long  spines;  outer  surface  of  cirrus  pouch 
forming  the  base  of  the  deep  genital  cloaca  also  armed  with  spines. 

Female  reproductive  organs:  Vagin^  opening  in  the  genital  cloaca  posterior 
of  the  cirrus  pouch.  Vagina  lies  posterior  of  the' cirrus  pouch,  and  after  cross- 
ing the  ventral  excretory  canal  is  dilated  to  form  an  elongated  seminal  recep- 
tacle posterior  and  ventral  with  respect  to  the  vas  deferens,  and  extending  to 
the  well-developed  shell  gland,  40//  to  50//  in  diameter,  located  at  about  the 
middle  of  the  segment  The  transversely  elongated  ovary  occupies  the  anterior 
portion  of  the  middle  field  of  the  segment  in  front  of  the  testes,  extending,  when 
fully  developed,  nearly  to  the  excretory  canals  on  each  side.  Posterior  of  the 
ovary  and  shell  gland,  and  ventral  of  the  latter,  is  the  large  yolk  gland,  some- 
what elongated  transversely,  with  convex  ventral  surface  and  concave  dorsal 
surface.  The  gravid  uterus  fills  most  of  the  segment,  extending  beyond  the 
excretory  canals  on  each  side. 

Eggs  oval,  with  a  very  thin  membrane  next  the  embryo,  followed  by  a  rather 
thick  smooth  membrane  40//  by  82//  to  45//  by  36//  in  diameter,  and  one  or  two 
outer  membranes,  very  thin  and  wrinkled  in  preserved  material.  Diameter  of 
outer  membrane  65//  by  40//  to  60//  by  45//;  at  each  pole  of  the  outer  metai- 
brane  a  delicate  append^lge.  Embryonal  hooks  18//  long;  embryo  32//  by  22// 
in  diameter. 

Lite  Histoby. — ?  Intermediate  stage  in  the  common  house  fly. 

Hosts. — Chickens  {Qallus  domesticus)  ;  migratory  quail  (Cotumiw  cotumiw). 

Location. — Small  intestine. 

Qeoosaphioal  distbibution. — Europe,  Africa,  North  and  South  America. 

Tapeworms  from  ducks  and  pigeons  have  been  assigned  to  this 
species,  but  its  presence  in  these  hosts  is  open  to  question.    Cysticer- 
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coids  showing  many  of  the  characters  of  the  adult  tapeworm  head 
have  been  found  m  flies,  but  it  has  not  been  determined  experimen- 
tally whether  or  not  these  cysticercoids  represent  a  stage  in  the  life 
history. 

Davainea  tetragona  (Molin,  1858)  Blanch abd,  1891. 

Bynontmt. — Tania  tetragona  Molin,  1858,  p.  139. — Davainea  tetragona  (Molin) 
Blanchabd,  1891t,  p.  436,  fig.  16  [in  part]. — Twnia  botriopUtig  Piana  uf 
FiLiPPi,  1892a,  pp.  75-78,  pi.  1,  figs.  1-4  [misdetermination]. — Tcsnia  hothrlo- 
pUtia  Piana  of  Filippi,  1892c,  pp.  249-294,  pis.  1-10  [mlsdetermination]. — 
Davainaea  tetragona  (Molin)  Diamarb,  1898a,  pp.  480-483  [misprint]. — [?]  Da- 
vainea paraechinobothrida  MaqalhIbs,  1898,  pp.  443,  444. 

Specific  diaonobis. — Davainea:  10  to  250  mm.  long  by  1  to  4  mm.  broad, 
these  dimensions  varying  with  age  and  state  of  contraction.  Head  175/*  to 
350/1  in  diameter,  with  retractile  rostellum  50/i  to  70it  in  diameter,  armed  with 
a  crown  of  about  1(X)  hooks  arranged  in  a  single  row.  Suckers  oval,  50>u  to  90/i 
in  diameter,  armed  with  8  to  10  rows  of  hooks.  Rostellar  hooks  6/i  to  8/i 
long  through  longest  axis,  hammer  shaped,  with  long  ventral  root  and  short 
dorsal  root,  prong  short  and  recurved.  Acetabular  hooks  of  various  sizes,  from 
8/1  to  8/1,  measured  through  longest  axis,  with  long,  thorn-like  prong,  dorsal 
root  very  short,  ventral  root  longer  than  dorsal  root,  but  shorter  than  prong. 
Neck  usually  long  and  slender.  Segments  trapezoidal  and  imbricate,  edge 
of  strobila  serrate.  Ultimate  segments  usually  longer  than  broad,  bell  shaped. 
Genital  pores  unilateral,  situated  one  in  each  segment,  at  or  in  front  of  the 
middle  of  the  lateral  margin,  frequently  marked  by  a  papilla.  Male  and 
female  canals  pass  on  the  dorsal  side  of  the  nerve  and  excretory  vessels. 

Male  genitalia:  Testes  20  to  30  in  median  field  surrounding  the  female  glands, 
most  of  them  lying  on  the  aporose  side  of  the  latter.  Vas  deferens  lies  in 
anterior  third  of  segment,  begins  near  the  median  line,  and  extends  in  a  much 
convoluted  course  laterally  to  the  base  of  the  cirrus  pouch,  which  it  enters  and, 
after  a  few  coils  in  the  basal  portion  of  the  latter,  becomes  transformed  into 
the  cirrus.  Cirrus  pouch  pyrlform,  75//  to  lOOu  in  length.  Basal  portion 
surrounded  by  a  prominent  layer  of  longitudinal  muscular  fibers,  neck  with  a 
thick  layer  of  transverse  fibers.    Cirrus  without  apparent  spines. 

Female  genitalia:  Ovary  in  middle  of  segment  Yolk  gland  posterior  of 
ovary,  irregularly  reniform,  slightly  longer  in  its  transverse  axis,  about  100/i 
in  diameter.  Shell  gland  prominent,  50/z  In  diameter,  immediately  in  front 
of  yolk  gland.  Vagina  begins  at  the  genital  pore  posterior  of  opening  of  cirrus 
pouch,  at  first  very  slender  but  at  a  distance  of  15//  to  25/i  swells  out  Into  a 
thin-walled  tube,  functioning  as  a  seminal  receptacle,  which  extends  trans- 
versely across  the  segment  and  joins  the  oviduct  on  the  dorsal  side  of  the 
ovary  near  the  median  line.  The  oviduct,  after  being  Joined  In  the  shell  gland  by 
the  vitelloduct,  proceeds  forward  and  ends  on  the  dorsal  side  of  the  ovary.  A 
4efinite  and  persistent  uterus  is  not  developed.  The  eggs  as  they  pass  from  the 
distal  end  of  the  oviduct  become  embedded  in  a  fibrous  and  granular  mass, 
which  gradually  fills  up  most  of  the  segment  This  mass  divides  into  50  to  100 
portions  to  form  egg  capsules,  each  surrounded  by  a  membrane  and  contain- 
ing 6  to  12  or  more  eggs.  The  egg  is  surrounded  by  three  envelopes — an  inner, 
close  to  the  onchosphere;  a  middle,  folded;  and  a  smooth  outer  envelope. 
The  onchosphere  measures  10//  to  14//  In  diameter;  the  outer  envelope  from 
25//  to  50//. 

Life  histoby. — Unknown. 

Host. — Chickens  {Oallus  domesticus) , 

Geogbaphical  dibtbibution. — Europe,  Asia,  North  and  South  America.         j 
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Anatomically  this  worm  is*  very  closely  related  to  the  next  follow- 
ing species,  D.  echinohothrida^  but  it  lacks  the  peculiar  pathological 
eflFects  of  the  latter,  which  produces  a  nodular  disease  of  the  intes- 
tine with  lesions  much  resembling  those  of  tuberculosis. 


Fig.  15. — Choanotctnia  infundibuUformii.     Hook  from  rostellum.     Enlarged.     Original. 

Fig.  16. — Davainea  tetragona.     Hooks  from  rostellum.     Enlarged.     Original. 

Fig.  n.— Davainea   echinobothrida.     Hooks   from   rostellum.     Enlarged.     Original. 

Fig.  18. — Davainea  cestioillus.     Hook  from  rostellum.     Enlarged.     Original 

Fig.  19. — Davainea   tetragona.     Hooks   from   suckers.     Enlarged.     Original. 

Fig.  20. — Davainea  echinobothrida.     Hooks  from  suckers.     Enlarged.     Original. 


Davainea  echinobothrida  (M^gnln,  1880),  Blanchabd,  1891. 

Synonymy. — Twnia  infundibuliformis  of  MfiGNiN^  1880,  pp.  395,  396  [In  part]. — 
Tcenia  echinobothrida  MfiGNiN,  1880,  pp.  119,  120. — Taenia  echinobotrida 
M£gnin,  1881,  p.  44  [misprint]. — Twnia  botrioplitea  Piana,  1881,  pp.  84- 
85. — T(Bnia  botriopUtis  Piana,  1882,  pp.  387-395,  1  pi. — Twnia  tetragona  Molln 
of  Krabbb,  1882,  pp.  361-362,  pi.  2,  figs.  55-60  [In  part]. — Tamia  bothriopHtls 
Railliet,  1886,  p.  267  [orthographic  emendation  of  T.  botrioplitis  Plana]. — 
Tenia  [sic]  botriopUtis  (Plana)  Perboncito,  1886,  p.  245. — Davainea  echinobo- 
thrida (M4gnln)  Blanchard,  1891t,  p.  433,  fig.  9. — Davainea  tetragona  (Mollu) 
of  Blanchabd,  1891t,  p.  436,  fig.  15  [in  part]. — Twnia  bothrioplites  Blanchabd, 
1891t,  p.  436  [orthographic  emendation  of  T.  botrioplites  Plana]. — Twnin  boiry- 
oplitis  DOLLBT,  1894a,  p.  1013  [misprint]. — [Tania]  botriophilitis  Scagliosi, 
1896,  p.  539  [misprint].— Davainea  bothrioplitiB  (Plana)  MagalhAks,  1898,  pp. 
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442,  443,  444. — [  ?]  Davainea  paraechijtohothrida  MagalhArs^  1898,  pp.  443, 
444. — Twnia  tetragona  botrioplitis  Pbrboncito  [?  1901],  p.  268  [as  a  variety  of 
T.  tetragona  MoUn]. 

Specific  diagnosis. — Davainea:  Length,  up  to  250  mm. ;  width,  1  to  4  mm. 
Head,  250//  to  450//  in  diameter,  with  retractile  rostellum  100//  to  150//  in 
diameter,  armed  with  a  crown  of  about  200  hooks  arranged  in  two  ranlcs. 
Suclters  round  or  oval,  90//  to  200//  in  diameter,  armed  with  8  to  10  rows  of 
hooks.  Rostellar  hooks  similar  in  type  to  those  of  Z>.  tetragona,  but  larger, 
measuring  10//  to  13//  in  length.  Acetabular  ^ooks  likewise  similar  to  those 
of  D.  tetragona,  but  also  larger,  the  largest  measuring  from  12//  to  15//  over 
all  and  the  smallest  6//.  Neck  generally  thicker  and  shorter  than  that  of  Z>. 
tetragona,  frequently  equal  in  width  to  the  head.  Strobila  resembling  that  of 
t€tragoi\a,  but  with  serrate  border  more  pronounced.  Ultimate  segments  in 
preserved  specimens  differ  also  from  those  of  tetragona,  being  less  elongate  and 
frequently  marked  by  a  median  constriction.  Owing  to  this  constriction  the 
adjacent  borders  of  the  most  posterior  segments  pull  apart  In  the  median  line 
and  remain  Joined  only  toward  the  sides,  giving  rise  to  a  median  series  of 
openings  through  the  posterior  portion  of  the  strobila.  Genital  pores  Irregu- 
larly alternate,  or  sometimes  almost  entirely  unilateral,  situated  one  In  each 
segment  posterior  of  the  middle  of  the  lateral  margin.  Male  and  female  canals 
pass  on  the  dorsal  side  of  the  nerve  and  excretory  vessels. 

Male  genitalia:  Testes  20  to  30,  arranged  In  median  field  as  In  tetragona. 
Vas  deferens  similar  to  that  of  tetragona.  Cirrus  pouch  flask-shaped,  130//  to 
180//  in  length.  Basal  portion  globular  or  ovoid,  surrounded  by  a  thick  layer 
(10//)  of  longitudinal  muscle  fibers,  inside  of  which  is  a  thick  layer  (15//  to 
20//)  of  transverse  fibers.  Neck  of  pouch  measures  50//  to  75//  In  length  by 
15//  to  20//  in  diameter,  surrounded  by  a  layer  of  transverse  fibers,  thickened 
at  the  distal  end  of  the  pouch  to  form  a  sphincter.  According  to  M6gnln,  the 
cirrus  is  armed  with  minute  spines. 

Female  genitalia, — Female  organs  as  In  D.  tetragona.  Eggs  similar  In  size 
and  structure. 

Life  histoby. — Unknown.  According  to  Plana  (1882)  Its  supposed  larva 
occurs  In  snails. 

Host. — Chickens  {OaUus  domesticua), 

Geogbaphical  distribution. — Europe,  Asia,  Africa  (Pasquale,  1890),  North 
and  South  America. 

Davainea  echinobothrida  and  the  preceding  species  (Z>.  tetragona) 
have  been  frequently  confused  on  account  of  their  great  similarity 
in  appearance. 

D.  echinobothrida,  however,  when  fully  matured  is  generally  some- 
what larger.  The  head,  rostellum,  suckers,  hooks,  and  cirrus  pouch 
are  larger,  the  rostellar  hooks  are  more  numerous,  the  neck  is  shorter 
and  thicker,  and  the  genital  pores  are  usually  irregularly  alternate, 
and  situated  in  the  posterior  portion  of  the  segments,  those  of  D. 
tetragona  being  unilateral  and  situated  at  or  in  front  of  the  middle 
of  the  segments. 

An  important  characteristic  of  D.  echinobothrida  is  "the  nodular 
disease  of  the  intestine  which  it  causes,  a  condition  liable  to  be  mis- 
taken for  tuberculosis.  This  disease  was  first  recorded  in  the  United 
States  by  Moore  (1895),  from  whose  article  the  following  extracts 
are  made. 
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Fio.  21. — Metroliasthes  lucida.  Segment  showing  the  reproductive  organs,  ventral  excre- 
tory canals,  and  lateral  nerves.     Enlarged.     Original. 

KiG.  22. — Hymenolepis  carioca.  Segments  showing  reproductive  organs,  excretory  canals, 
and  nerves.     Enlarged.     After  Ransom,  1902,  pi.  23,  fig.  1. 

Fig.  23. — Choanotania  infundibuliformia.  Segment  showing  reproductive  organs.  En- 
larged.    Original. 

Fig.  24. — Davainea  tetragona.  Segment  showing  the  reproductive  organs.  Enlarged. 
Original. 

Fig.  25. — Davainea  echinobothrida.  Segment  showing  the  reproductive  organs.  En- 
large^.     Original. 

Fig.  26. — Davainea  cestidllus.    Segment  showing  reproductive  c^gp^Ki  iJ^ntljtrg^cJL/'QiiiKinal. 
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The  nodules  were  invariably  more  numerous  in  the  lowest  third  of  the  small 
intestine.  They  occasionally  appeared,  however.  In  small  numbers  in  both 
the  duodenum  and  colon.  The  larger  and  to  all  appearances  older  nodules 
were  found  in  the  Ileum  near  the  ceca. 

In  the  badly  affected  iK)rtion  the  nodules  gave  the  appearance  of  closely  set 
protuberances,  varying  in  size  from  barely  perceptible  areas  of  elevation  to 
bodies  4  mm.  (J  inch)  in  diameter.  In  some  instances  they  appeared  to  over- 
lap one  another.  When  separated  by  a  band  of  normal  tissue  they  were  round 
or  somewhat  lenticular  in  form.  In  the  latter  case  the  long  diameter  Was 
usually  transverse  to  the  long  axis  of  the  intestine.  The  larger  nodules  were 
of  a  pale  or  dark-yellowish  color,  while  the  smaller  ones  varied  in  shade  from 
the  more  highly  colored  areas  to  the  neutral  gray  of  the  normal  serosa.  To  the 
touch  they  gave  the  sensation  that  would  be  expected  if  the  subserous  and  mus- 
cular coats  were  closely  studded  with  small,  oval,  solid  bodies.  The  mucosa 
presented  similar  elevations.  Attached  to  the  mucosa  over  the  nodules  were  a 
number  of  tapeworms.  There  were  also  in  the  more  advanced  cases  a. variable 
number  of  small  (0.5  to  1  mm.)  areas  over  the  larger  nodules  in  which  the 
mucosa  had  sloughed,  leaving  small  ulcerated  depressions. 

The  larger  nodules  contained  a  greenish-yellow  necrotic  substance,  which 
appeared  in  the  advanced  stages  as  a  sequestrum  with  a  roughened  surface. 
On  section  it  has  a  glistening,  homogeneous  appearance.  Surrounding  the  ne- 
crotic substance  was  u  thin  layer  of  infiltrated  tissue.  The  smaller  nodules 
contained  a  more  purulent-like  substance  and  the  smallest  appeared  to  the  naked 
eye  as  areas  of  infiltration.  Sections  of  the  affected  intestine  showed  upon 
microscopic  examination  that  the  heads  of  the  tapeworms  had  penetrated  the 
mucous  membrane  and  were  situated  in  different  layers  of  the  intestinal  wall. 
They  were  frequently  observed  between  villi.  As  would  be  expected,  the  heads 
were  not  readily  detected  in  the  necrotic  masses 'contained  in  the  larger  nodules, 
but  were  almost  invariably  seen  In  the  smaller  ones.  In  a  few  sections  the  tape- 
worm could  be  traced  through  the  mucosa  to  the  nodule  In  the  muscular  tissue 
In  which  its  head  appeared.  In  the  earlier  stage  of  the  nodular  development 
there  is  a  cell  Infiltration  about  the  head  of  the  worm.  This  process  continues 
until  the  infiltrated  tissue  reaches  a  considerable  size. 

The  worms  attached  to  the  mucosa  were  usually  small.  A  larger  form  was 
commonly  found  in  the  intestinal  contents.  Although  macroscoplcally  they 
appeared  to  be  different,  Doctor  Stiles  found  that  they  were  presumably  of  the 
same  species. 

Economic  impobtance. — The  Importance  of  this  disease  is  much  greater  than  it 
at  first  appears,  as  the  close  resemblance  of  the  nodules  to  those  of  tuberculosis 
renders  it  of  much  significance  from  a  differential  standpoint.  As  the  Intestines 
are  stated  to  be  frequently  the  seat  of  the  specific  lesions  of  tuberculosis  in 
fowls,  it  is  of  the  greatest  importance  that  a  thorough  examination  be  made 
before  a  positive  diagnosis  Is  pronounced.  There  are  already  several  statements 
concerning  the  presence  of  tuberculosis  In  fowls  in  which  the  data  given  are  not 
sufllclent  to  differentiate  the  disease  from  the  one  here  described.  A  somewhat 
analogous  disease  of  sheep  caused  by  a  nematoid  ( (Esophagostoma  colutnbianum 
Curtice)  has  led  to  the  deliberate  destruction  of  many  animals,  the  owners 
believing  that  tuberculosis  was  being  eliminated  from  their  flocks. 

As  the  inquiry  into  the  cause  of  poultry  diseases  becomes  more  general  it  is 
probable  that  this  affection  will  be  occasionally  encountered,  and  unless  its 
nature  is  recognized  it  may  in  some  instances,  like  the  sheep  disease,  lead  to  an 
unwarranted  destruction  of  property. 

In  addition  to  its  importance  in  differentiating  tuberculosis  it  is  in  itself  a 
malady  wortliy  of  careful  attention.    The  fact  that  it  has  already  appeared  in 
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two  flocks  in  the  District  of  Columbia,  and  also  in  the  States  of  North  Carolina 
and  Virginia,  shows  that  the  Infesting  cestode  is  quite  widely  distributed  in  this 
country.  It  is  highly  probable  that  the  total  loss  It  occasions,  both  from  deaths 
and  from  the  shrinkage  of  poultry  products,  due  to  the  chronic  course  of  the 
disease  it  produces,  is  very  large. 

Diagnosis. — ^Tuberculosis  is,  as  before  stated,  the  only  known  disease  for 
which  this  affection  is  liable  to  be  mistaken,  and  it  is  of  much  importance  that 
the  two  diseases  should  not  be  confounded.  The  diagnosis  has  not  in  my  experi- 
ence l>een  diflficult,  as  in  every  case  the  attached  tapeworms  were  readily 
detected  upon  a  close  examination  of  the  intestinal  contents  or  of  the  mucous 
membrane  of  the  infected  portion  of  the  intestine.  However,  the  worms  are 
quite  small  and  could  easily  be  overlooked  in  a  hurried  or  cursory  examination. 
In  case  of  doubt,  If  the  affected  intestine  is  opened  and  the  mucous  surface 
washed  carefully  in  a  gentle  stream  of  water,  the  small  worms  will  be  obsen^ed 
hanging  to  the  mucous  membrane.  This  discovery,  in  the  absence  of  lesions  in 
the  liver  or  other  organs,  would  warrant  the  diagnosis  of  the  tapeworm  dis- 
ease. Although  much  is  written  concerning  tuberculosis  in  fowls,  especially  in 
Europe,  the  investigations  of  poultry  disease  by  this  Bureau  have  thus  far 
shown  that  it  is  not  common  among  fowls  In  this  country. 

Davainea  cestUHUus  (Molin,  1858)  Blanch abd,  1891. 

Synontmy. — Twnia  infundibuUformU  Qoeze  of  Dujabdin,  1845,  pp.  586-587,  pi.  9, 
fig.  A  [misdeterminatioD]. — Twnia  ceaticillus  Molin,  1868,  p.  139. — Davainea 
ceeticillua  (Molin)  Blanchabd,  1891t,  p.  434,  fig.  11. 

Spbcifio  diagnosis. — Davainea:  Length,  10  to  100  mm.  Maximum  width,  1.5 
to  3  mm.  Head  cylindrical,  sometimes  spheroidal,  0.3  to  0.6  mm.  wide  and  0.2  to 
0.4  mm.  long.  Suckers  unarmed,  about  0.1  mm.  in  diameter.  Rostellum  broad 
and  flat*  or  hemispherical,  0.25  to  0.35  mm.  wide,  armed  with  a  crown  of  400  to 
500  o  hooks,  which  are  very  Instable  and  easily  lost,  arranged  In  two  ranks. 
Hooks  S^  to  10//  long,  with  short  dorsal  root  and  long  ventral  root  Neck  very 
short  Ulterior  segments  three  to  five  times  as  broad  as  long;  the  following 
increase  in  size  until  they  become  equal  In  length  and  breadth  and  finally  even 
longer  than  broad;  borders  overlapping.  Genital  pores  Irregularly  alternate, 
one  in  each  segment,  somewhat  In  front  of  the  middle  of  the  lateral  margin  In 
young  segments  and  nearer  the  middle  in  older  segments.  Vagina  and  cirrus 
pouch  pass  dorsal  of  the  two  excretory  canals  and  nerve. 

Male  reproductive  organs:  Testes,  20  to  30  in  the  posterior  portion  of  the  seg- 
ment Vas  deferens  much  colled  before  entering  the  base  of  the  cirrus  pouch, 
also  coiled  within  the  latter.  Cirrus  pouch  ellipsoidal,  120//  to  150/z  long  by 
55//  to  70//  wide.  Cirrus  when  protracted,  10//  in  diameter,  armed  with  minute 
spines,  and  with  a  bulbous  enlargement  20//  In  diameter  at  its  base,  where  it 
l)ecome8  continuous  with  the  cirrus  pouch ;   length  when  fully  protracted,  150//. 

Female  reproductive  organs:  Vagina  is  enlarged  before  reaching  the  median 
line  Into  a  small  seminal  receptacle.  Ovary  occupies  the  middle  field  In  front  of 
the  testes.  Yolk  gland  and  shell  gland  posterior  of  the  ovary,  ventral  and 
dorsal,  respectively.  In  relative  position. 

Uterus  develops  at  first  in  front  of  the  ovary ;  gradually  increasing  in  size,  it 
finally  occupies  most  of  the  segment  and  frequently  extends  laterally  beyond 
the  excretory  canals.  In  the  oldest  segments  It  becomes  divided  into  compart- 
ments or  capsules  each  containing  a  single  egg.    Embryo,  36//  by  27//  in  diame- 

o  Other  authors  state  about  200,  but  apparently  have  underestimated  the 
number.  • 
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Fig.  27. — Metroliasthes  lucida.     Grayid  segment.     Enlarged.     After  Ransom,  1900,  pi.  14, 

flg.  7. 
Fig.  28. — Ilymenolepis  carioca.     Gravid  segments.     Enlarged.     After   Ransom,   1902,  pi. 

24,    flg.  9. 
Fio.  29. — Choanotwnia  infundibuliformis.     Gravid  segment.     Enlarged.     Original. 
Fig.  30. — Davainea  tetragona.     Gravid  segment.     Enlarged.     Original 
Fig.  31. — Davainea  echinobothrida.     Gravid  segment.     Enlarged.     Original. 
Fig.  82. — Davainea  cesticillus.     Gravid  segment.     Enlarged.     Original. 
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ter,  with  a  verj  thin  membrane  closely  adherent  to  its  surface.  The  embryo  is 
further  enveloped  by  a  thicker  smooth  membrane,  oval  In  shape,  45/i  by  40/<  in 
diameter,  with  a  filament  at  each  pole  attaching  to  a  thin  outer  wrinkled  mem- 
brane about  65/i  by  50u  In  diameter,  and  finally  the  egg  is  surrounded  by  a 
capsule  composed  of  an  outer  and  inner  membrane,  the  latter  closely  adherent 
to  or  fused  with  the  outer  egg  membrane  and  the  former  more  or  less  widely 
separated  from  the  latter  and  connected  with  it  by  a  number  of  septa. 

Life  histoby. — Unknown. 

Hosts. — Chickens  (Oallus  domesticus),  turkeys  (Meleagris  gallopavo). 

Location. — Small  intestine. 

Geogbafhical  distribution. — Europe,  Asia,  Africa,  North  and  South  America. 

The  principal  points  among  the  details  given  in  the  diagnosis  by 
which  this  species  may  be  most  readily  identified  are  the  head,  with  its 
broad,  flat  rostellum,  the  width  of  the  most  anterior  segments  usually 
greater  than  that  of  the  head,  and  the  eggs  distributed  in  individual 
egg  capsules  in  the  posterior  segments  of  mature  worms. 
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INCUBATION  AND  INCUBATORS, 

By  R  CHABD  H.  Wood,  M.  D., 
Tioining,  Mich. 

PRELIMINARY   REMARKS. 

During  the  past  century  great  progress  has  been  made  in  nearly  all 
lines  of  agriculture,  and  poultry  raising,  now  recognized  as  an  im- 
portant branch  of  agriculture,  has  advanced  with  other  lines.  It  has 
become  a  trade,  an  art,  and  a  profession.  Nor  has  any  other  nation 
made  greater  progress  in  poultry  raising  than  has  the  United  States. 
Poultry  raising  has  been  given  abundant  space  in  our  agricultural 
journals  and  place  in  our  leading  agricultural  colleges. 

This  article  deals  entirely  and  exclusively  with  the  hatching  of 
eggs,  or  incubation,  natural  and  artificial,  and  to  be  complete  it 
must  treat  of  both  the  egg  itself  and  the  means  employed  in  hatching. 

Many  farmers  regard  the  incubator  proposition  as  one  out  of  their 
line  of  study  and  practice.  To  them  natural  incubation  is  too  simple 
to  demand  consideration  and  artificial  incubation  is  too  complicated 
for  anyone  but  an  expert.  To  bring  the  farmer  into  closer  sympathy 
with  this  article  it  may  be  well  to  state  that  the  writer  has  taken  a 
great  and  active  interest  in  the  subject  of  incubation  for  the  past 
thirty  years;  and,  while  he  has  been  successful,  he  has  made  some 
failures  and  met  with  some  disappointments,  just  as  others  have 
done  and  as  many  will  do  until  by  study  and  practice  they  acquire 
that  skill  which  after  all  is  fully  as  necessary  to  success  in  other  lines 
as  in  this. 

IMPORTANCE   OF   THE   INCUBATOR. 

Poultry  raising  is  one  of  the  important  features  of  farm  vork. 
The  incubator  is  an  important  factor  in  poultry  raising.  It  is  a 
success ;  it  has  come  to  stay ;  and  the  time  is  not  far  distant  when  it 
will  be  as  necessary  upon  every  farm  as  is  the  plow,  the  mower,  or  the 
separator.  It  is  a  machine  the  operation  of  which  is  simple.  It 
calls  for  no  hard  or  heavy  manual  labor.  A  woman,  a  child,  or 
even  a  crippled  or  invalid  member  of  the  household  may  learn  to 
operate  an  incubator  easily  and  successfully.  To  make  this  possible 
and  to  bring  a  practical  knowledge  of  this  subject  to  every  farmer  or 
other  interested  person  in  our  land,  is  the  aim  of  this  article. 
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In  order  to  make  this  article  of  the  greatest  value  to  all,  it  must 
appeal  to  the  manufacturers  of  incubators  as  well  as  to  the  users  of 
them.  Hundreds  of  most  excellent  incubators  are  being  made  and 
sold,  but  they  are  forced  to  compete  with  almost  as  many  that  are 
inferior  and  imperfect  if  not  positively  defective.  Now,  every  imper- 
fect machine  put  out  is  a  serious  damage  to  the  incubator  business. 
The  purchaser  of  an  inferior  machine,  failing  to  secure  good  results, 
sets  aside  his  incubator  and  informs  his  neighbors  that  artificial 
incubation  is  a  failure.  On  the  other  hand,  the  purchaser  of  a  good 
machine — one  properly  made  and  adapted  to  its  work — is  so  apt  to 
be  pleased  with  his  success  that  he  encourages  his  friends  and  neigh- 
bors to  undertake  raising  chickens  with  incubators.  At  this  point  it 
seems  proper  to  answer  the  question,  asked  so  frequently,  "  Is  there 
not  some  danger  that  so  many  will  embark  in  this  business  that  it 
will  be  overdone,  and  the  markets  be  overcrowded  with  poultry  and 
eggs?**  Answer:  No;  the  demand  is  constantly  increasing,  and 
more  production  will  be  followed  by  increased  consumption.  As  fast 
as  a  regular  supply  can  be  depended  upon,  to  the  same  extent  will 
consumers  learn  to  avail  themselves  of  that  supply. 

Again,  not  everyone  who  has  gone  into  the  poultry  business  will 
remain  in  it.  Many  will  not  find  it  to  their  liking,  while  others 
will  not  have  sufficient  energy  and  persistence  to  learn  its  details. 
The  poultry  business  is  one  of  the  most  stable  lines  of  business  in  the 
world  to-day.  Its  products  are  always  in  demand  in  every  town 
and  city  in  the  world.  No  prejudice  of  religion  or  caste  stands  in 
its  way.  Sales  are  not  limited  as  to  locality  or  season.  When  the 
use  of  the  incubator  becomes  known,  when  common  farmers  become 
acquainted  with  its  management  and  its  many  advantages,  then  will 
the  public  learn  that  the  supply  of  poultry  products  is  regular,  and 
then  will  the  use  of  these  products  be  greatly  increased. 

A   STUDY  OF   EGOS   FOR   INCUBATION. 

First  in  order,  then,  comes  the  study  of  the  egg  itself.  The  writer 
does  not  propose  to  enter  into  an  essay  upon  embryology.  It  will  be 
sufficient  for  our  purpose  to  say  that  the  egg  must  be  fertile,  or  hatch- 
able,  and  this  brings  us  at  once  to  the  subject  of  fertility. 

An  egg  receives  its  fertility  from  the  male  bird,  but  the  condition 
of  the  female  at  the  time  of  laying  has  much  to  do  with  the  hatching 
quality  of  the  egg.  This  should  not  be  regarded  as  a  statement  of  a 
far-fetched  notion,  but  as  a  fact  that  has  been  noted  and  demonstrated 
lime  and  time  again  in  the  writer's  own  experience.  The  laying  hen 
must  be  healthy  and  properly  fed  or  she  can  not  produce  an  egg 
capable  of  carrying  the  germ  to  a  successful  hatch.  Hens  kept  in 
unhealthful  quarters  or  too  closely  confined  are  not  likely  to  lay  eggs 
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that  will  produce  strong,  healthy  chickens,  if  indeed  they  produce 
any  whatever.  Hens  suflFering  from  disease  or  infested  with  vermin 
may  lay,  but  eggs  from  such  hens  will  rarely  hatch,  and  even  if  they 
do  so  the  chicks  will  not  be  likely  to  mature  into  vigorous  or  growthy 
fowls.  Hence  in  order  to  secure  hatchable  eggs  the  hens  must  be 
healthy,  have  plenty  of  outdoor  exercise,  and  be  fed  upon  an  assorted 
or  balanced  ration.  An  exclusive  com  diet  will  not  make  for  fer- 
tility. Fowls  in  confinement  must  have  a  mixed  diet  and  plenty  of 
grit  and  bone,  with  meats,  clovers^  or  other  substances  in  the  line  of 
nitrogenous  food.  They  must  be  kept  free  from  lice  and  must  have 
plenty  of  litter,  straw,  hay,  chaflF,  or  leaves  in  which  to  scratch. 
Fowls  having  free  runs  need  less  attention  to  diet  and  are  more  apt 
to  lay  fertile  eggs  than  fowls  closely  imprisoned.  Many  different 
ideas  prevail  as  to  the  number  of  hens  that  should  be  allowed  to  a 
cock.  In  this  matter  much  depends  upon  the  breed  of  fowls,  much 
depends  upon  the  way  the  fowls  are  kept,  and  much  depends  upon 
their  ages  and  condition.  One  should  exercise  some  oversight  as  to 
the  matings  of  his  fowls  and  regulate  the  size  of  his  breeding  pens 
accordingly.  With  most  breeds  we  get  a  larger  percentage  of  fertile 
eggs  from  a  mating  of  a  number  from  ten  to  twelve  hens  to  one  cock. 
Eggs  may  be  fairly  safe  from  a  pen  of  twenty  hens  with  one  good, 
vigorous,  young  male  bird.  Some  advise  keeping  but  two  or  three 
hens  with  a  cock,  but  in  the  writer's  experience  such  matings  are  gen- 
erally unsatisfactory.  The  male  will  so  worry  and  annoy  his  small 
flock  that  but  few  eggs  will  be  produced  and  few  of  them  will  be 
fertile.  Besides  this,  two  or  three  hens  confined  in  this  way  are  apt 
to  become  jealous,  nervous,  and  quarrelsome.  The  same  cock,  if 
given  a  larger  flock,  will  keep  them  harmonious  and  contented.  With 
these  ideas  in  mind  it  is  safe  to  recommend  that  a  breeding  pen  shall 
consist  of  from  seven  to  fifteen  hens  and  one  cock,  and  the  latter 
should  be  strongly  bred,  in  good  health,  and  known  to  be  vigorous. 
But  some  recommend  keeping  more  than  one  male  bird  in  a  flock. 
This  may  do,  but  where  this  is  done  it  is  wise  to  have  a  comfortable 
and  convenient  coop  in  which  to  keep  one  of  the  cocks,  and  then  by  a 
system  of  catching  up  one  cock  and  releasing  the  other  every  night 
give  each  one  alternately  a  day  of  rest  or  a  day  upon  the  walk. 
Another  advantage  in  this  system  is  that  the  cock  has  a  chance  to  feed 
by  himself  part  of  the  time  and  can  be  kept  in  a  more  thrifty  and 
vigorous  condition  than  if  upon  the  walk  all  of  the  time. 

It  is  highly  necessary  that  the  amateur  or  the  novice  shall  be 
impressed  with  the  fact  that  the  fowls  from  which  eggs  are  saved 
for  hatching  must  be  strictly  healthy,  must  have  a  reasonable  amount 
of  exercise  in  the  open  air,  besides  an  abundance  of  strictly  fresh 
and  pure  water,  and  a  great  variety  of  wholesome  food.     Even  under 
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y 
the  most  favorable  circumstances  the  eggs  will  vary  to  the  extent 

that  there  is  room  for  selection.  Select  eggs  of  a  medium  size  and 
an  average  as  to  color  and  shape.  Let  the  selection  be  influenced 
by  the  average  product  of  the  hen  or  breed.  An  unusually  large 
egg  for  the  breed  or  hen  may  be  a  monstrosity  and  can  not  be  ex- 
pected to  hatch.  An  unusually  small  egg  may  be  defective  and 
should  not  be  incubated.  An  egg  of  unusual  length  or  one  of  un- 
usual rotundity  should  not  be  placed  under  a  hen  nor  in  an  incu- 
bator. An  even,  uniform  lot,  assorted  as  to  size,  color,  and  shape, 
will  be  apt  to  give  the  best  results.  Freshness  is  a  prime  necessity. 
While  an  egg  six  weeks  old  may  hatch,  the  chick  will  be  weak  and 
hard  to  raise.  Fresh  eggs  hatch  earlier,  and  the  chicks  from  them 
are  stronger  than  those  from  older  eggs.  'As  a  rule,  eggs  more  than 
twelve  days  old  should  not  be  placed  in  an  incubator.  This  is  one 
of  the  reasons  why  eggs  from  a  flock  numbering  from  ten  to  twelve 
hens  are  more  apt  to  hatch  than  are  eggs  from  a  flock  of  only  three 
or  four  hens.  They  do  not  have  to  be  stored  so  long  before  getting 
a  sufficient  number  for  a  setting.  Eggs  for  hatching  should  be 
clean ;  if  not  clean  they  should  be  washed  in  tepid  water  and  care- 
fully dried  with  a  clean,  soft  cloth.  This  washing  does  not  injure 
the  egg,  but  it  must  be  done  quickly  and  carefully,  or  the  jarring  of 
the  contents  may  ruin  it  for  hatching.  As  fast  as  the  eggs  are 
washed  and  dried  they  should  be  covered  with  a  layer  of  clean  cloth 
or  absorbent  cotton  to  prevent  their  becoming  chilled.  It  is  good 
practice  to  stand  the  eggs  in  a  cool  quiet  place,  each  with  the  large 
end  uppermost,  for  a  period  of  twelve  hours  before  placing  for  incu- 
bation.    This  balances  the  yolk  in  the  center  and  locates  the  air  cell. 

In  this  connection  it  is  well  to  bear  in  mind  that  eggs  laid  the  day 
they  are  set  will  hatch  several  hours  earlier  than  those  that  are  a  week 
older. 

Eggs  waiting  for  incubation  should  be  kept  at  a  temperature  of 
about  60°  F.;  although  they  will  stand  a  variation  of  temperature 
from  40°  to  100°  F.  They  should  not  be  allowed  to  dry  out,  nor 
should  they  be  exposed  to  a  current  of  cold  air,  steam,  or  vapor. 
During  storage,  eggs  for  incubator  use  should  be  partly  turned 
every  day.  A  little  attention  to  these  simple  directions  will  make 
quite  a  difference  in  the  possibilities  of  fertile  eggs  and  will  greatly 
augment  the  percentage  of  chicks. 

It  is  poor  practice  to  set  eggs  of  more  than  one  kind  or  breed 
together  in  the  same  machine,  for  eggs  of  different  kinds  vary  in 
thickness  and  strength  of  shell  and  in  the  amount  of  heat  and 
moisture  required. 

So  much,  then,  for  the  subject  of  fertility,  all  of  which  can  be  sum- 
marized in  the  following  brief  maxims :  The  breeding  stock  must  be 
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healthy  and  properly  fed,  watered,  and  exercised.  Eggs  must  be 
carefully  and  promptly  gathered  and  cared  for.  The  egg  has  as 
much  to  do  with  the  result  of  incubation  as  has  the  incubator.  The 
machine  should*  not  be  blamed  for  failing  to  hatch  a  defective  egg. 

INCUBATION. 

The  history  of  incubation  is  rather  obscure.  Natural  incubation, 
which  is  dependent  upon  the  instinct  of  the  mother  hen,  seems  to  be 
conducted  by  the  modern  hen  in  just  about  the  same  manner  as  that 
of  the  barnyard  fowl  of  fifty  or  more  years  ago.  Artificial  incuba- 
tion, or  hatching  by  machinery,  is  known  to  be  an  old  idea,  and 
yet  very  little  informatioft  upon  original  processes  is  to  be  found  in 
our  libraries.  Eggs  were  hatched  by  artificial  means  centuries  ago. 
Machines  were  invented  and  used  successfully  for  this  purpose  by 
the  Egyptians  long  before  the  Christian  era.  Very  recently  some 
of  these  hatching  ovens  have  been  found  by  explorers.  Some  of 
them  depended  upon  the  customary  fuel  for  their  supply  of  heat, 
while  others  relied  upon  stones  heated  in  the  sun,  and  some,  even, 
were  found  that  obtained  the  necessary  heat  from  lamps.  Besides 
the  above  sources  of  incubation  heat,  mention  can  be  made  of  decom- 
posing animal  and  vegetable  matter  used  long  ago  with  unknown 
success.  Not  many  winters  ago  the  writer  had  the  pleasure  of  fork- 
ing out  a  live  and  healthy  chicken  from  a  heap  of  compost  near  the 
door  of  his  stable.  Numerous  other  instances  of  accidental  incuba- 
tion have  been  related,  and  man's  ingenuity  has  been  exercised  to 
devise  machines  and  methods  that  will  insure  the  transition  of  the 
dormant  egg  into  the  living  chick. 

The  whole  theory  of  incubation  is  based  upon  the  fact  that,  if  a  fer- 
tile egg  is  kept  for  a  sufficient  period  of  time  under  certain  conditions 
of  heat,  moisture,  and  position,  it  will  be  transformed  into  a  healthy 
fowl. 

The  period  of  incubation  varies  with  diflFerent  species  of  fowls. 
The  average  period  of  natural  incubation  is  a  little  over  twenty,  or 
about  twenty-one  days,  for  the  egg  of  the  common  hen.  This  period 
may  be  somewhat  shortened  or  prolonged  by  variations  in  the  con- 
duct of  the  mother  hen,  and  possibly  by  changes  in  the  weather. 
Should  the  weather  be  moderate  and  the  hen  quiet  and  faithful,  we 
need  not  be  surprised  if  the  eggs  are  all  hatched  by  the  close  of  the 
twentieth  or  even  the  nineteenth  day.  Again,  if  the  weather  be 
extreme  or  the  hen  restless  and  neglectful,  we  need  not  look  for  all 
the  eggs  to  hatch  until  the  close  of  the  twenty-first  or  the  beginning 
of  the  twenty-second  day.  The  same  applies  to  eggs  from  other 
fowls,  except,  of  course,  that  each  has  its  own  period  of  incubation, 
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subject  to  the  variations  mentioned.  The  following  table  is  accepted 
by  most  poultry  men  and  writers  upon  natural  history  and  is  approxi- 
mately correct: 

Period  of  inoubation. 


Name  of  fowl. 


Commonhen 21 

Pheasant 

Dock,  common 28 

Peafowl I  28 

Gninea |  26 


Days. 


Name  of  fowl. 


Ooose 

Partridge 

Dnck,  Barbary. 
Turkey 


Days. 


80 
24 
80 
28 


In  spite  of  all  notions  to  the  contrary,  the  process  of  hatching  can 
be  suspended  and  held  in  check  for  several  days  without  total  destruc- 
tion of  the  germ.  This  fact  is  of  practical  importance  and,  if 
remembered,  may  save  the  breeder  a  good  hatch  when,  because  of 
some  accident  or  oversight,  a  lot  of  eggs  has  been  left  without  outside 
heat  and  allowed  to  cool.  Such  eggs,  if  placed  at  a  proper  tempera- 
ture, may  hatch  fairly  well,  provided  this  temperature  is  maintained 
a  few  days  longer  than  the  usual-perJod  of  incubation.  The  writer 
has  known  hatching  to  be  delayed  to  the  twenty-second  and,  in  one 
instance,  until  the  twenty-fourth  day  by  accidents  to  his  incubators. 
Hence,  where  accidents  of  this  kind  occur  it  is  wise  to  keep  the  eggs 
warm  a  day  or  two  overtime,  with  the  expectation  that,  while  incu- 
bation may  be  delayed,  the  germ  is  still  alive  and  will  develop.  This 
brings  to  mind  one  of  the  greatest  advantages  of  the  incubator  to 
the  farmer  or  the  farmer's  wife — ^to  people  who  are  accustomed  to 
rely  upon  the  mother  hen  and  prefer  to  raise  chickens  by  natural 
incubation.  Many  times  the  hen  will  get  sick,  will  die,  or  without 
any  apparent  excuse  will  leave  the  nest,  and  unless  another  hen  is 
ready  to  take  her  place  the  eggs  will  spoil.  A  small  incubator  in 
the  house  will  be  found  useful  upon  such  occasions.  The  eggs  can 
be  removed  from  the  nest  and  placed  in  the  warm  incubator  and 
hatched  or  kept  there  until  another  hen  is  ready  to  take  up  the  work. 
For  this  purpose  alone  an  incubator  is  worth  its  price  to  any  farmer 
who  raises  poiJtry.  Many  times  has  the  writer  saved  valuable 
clutches  of  eggs  by  the  use  of  one  of  these  machines  when  it  was 
found  some  perverse  hen  had  deliberately  abandoned  her  nest. 

THE  INCUBATOR.  • 

The  egg,  its  fertility,  and  period  of  incubation  being  now  disposed 
of,  the  next  item  for  consideration  is  the  machine  used  in  artificial 
hatching,  or  the  incubator.  There  are  so  many  different  kinds  of 
machines  used  in  hatching  eggs  that  a  description  of  all  of  them  is 
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quite  impossible  in  an  article  of  this  kind.  At  the  present  time  they 
are  all  constructed  upon  similar  principles  and  along  the  same  lines, 
and  nearly  all  of  them  derive  their  heat  from  lamps  that  burn  kero- 
sene. In  some  of  the  hot-air  machines  the  heat  is  applied  through 
the  medium  of  heated  air,  while  in  others — ^the  hot-water  machines — 
the  eggs  are  supplied  with  heat  from  pipes  filled  with  hot  water. 

THE   HOT-Ani  INCUBATOR. 

In  the  hot-air  incubator  a  common  kerosene  lamp  is  used  to  furnish 
the  current  of  hot  air  which  passes  over  and  around  the  egg  chamber 
and  which  keeps  the  eggs  at  the  proper  temperature  for  hatching. 
Like  the  hot-water  machine,  it  is  supplied  with  a  regulator,  which, 
acting  upon  a  valve  or  damper,  regulates  the  admission  of  heat  to 
the  egg  chamber. 

THE  HOT-WATEB  INCUBATOR. 

In  this  incubator  water  is  heated  and  forced  through  metal  tubes 
over  the  eggs,  thus  distributing  heat  throughout  the  egg  chamber. 
It  is  supplied  with  a  regulator  which  works  upon  the  same  principle 
as  does  that  of  the  hot-air  ma!bhine. 

A  CONSIDEBATION  OF  THE  PARTS  OF  AN  INCUBATOR. 

The  selection  of  the  lamp  is  so  important  that  the  writer  deems  it 
his  duty  to  warn  all  poultry  men  against  buying  a  poor  lamp.  Manu- 
facturers, as  well  as  purchasers,  should  remember  that  while  the  lamp 
is  half  the  incubator  the  burner  is  half  the  lamp. 

The  reservoir  of  the  lamp. — Some  remarks  on  the  different  parts  of 
an  incubator  are  now  in  order.  First,  let  us  consider  the  lamp,  which 
is  the  primary  source  of  heat  in  both  hot-air  and  hot-water  machines. 
Many  kinds  of  lamps  have  been  tried  and  many  patents  have  been 
granted  upon  lamps  and  parts  thereof  for  incubator  use,  but  the 
tendency  is  to  discard  all  that  are  in  any  manner  complicated  and  to 
return  to  the  plain,  old-fashioned  burner  and  chimney.  The  oil  reser- 
voir should  be  made  of  metal,  either  copper  or  galvanized  iron,  as 
those  made  of  glass  are  too  liable  to  break  and  are  too  heavy  to  handle 
conveniently.  This  reservoir  should  have  a  flat  bottom  and  a  flat  top. 
It  should  have  a  capacity  exceeding  the  twenty-four  hours'  demand 
of  the  machine.  This  is  very  important,  for  sometimes  it  happens 
that  the  operator  js  detained  for  some  reason  and  can  not  reach  his 
machine  at  the  proper  hour,  and  in  such  a  case  the  lamp  must  contain 
oil  enough  for  a  few  hours  overtime.  This  reservoir  should  be  plain 
and  smooth  outside  and  inside.  It  should  be  well  made  and  well 
finished,  having  no  rough  projections  or  slivers  of  metal  or  solder  to 
catch  the  hands,  the  clothing,  or  the  cleaning  cloths.     Attached  to 
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this  reservoir,  or  body  of  the  lamp,  should  be  a  good,  strong  handle 
large  enough  for  the  hand  of  the  operator.  Better  no  handle  at  all 
than  one  that  is  slender,  sharp-edged,  flimsily  attached,  or  too  small  for 
the  use  of  more  than  one  or  two  fingers.  Select  a  lamp  with  a  handle 
that  is  broad,  strong,  smooth,  and  firmly  attached..  The  lamp  is  for 
use,  and  it  should  be  built  to  stand  handling.  It  must  be  strong  in 
order  that  it  may  be  convenient. 

The  burner. — ^The  burner  is  the  very  important  part  of  an  incuba- 
tor lamp.  It  should  be  made  with  the  greatest  regard  to  stability 
and  accuracy.  The  flat-wick  tube  is  the  most  common,  and,  when  the 
burner  is  properly  constructed,  it  answers  every  purpose.  But  many 
manufacturers  are  careless  about  the  quality  of  their  burners,  and  are 
sending  out  flimsy  and  poorly  made  articles  that  are  diificult  to 
manipulate  and  are  imperfect  in  action.  A  little  carelessness  in 
selecting  a  burner  has  led  to  the  condemnation  of  many  a  good  incu- 
bator. The  burner  should  be  made  of  good  material,  such  as  brass  or 
copper,  and  never  of  poor  material,  such  as  iron  or  plated  tin.  The 
wheel  or  lever  used  in  raising  and  lowering  the  wick  must  be  stout, 
large  enough  for  its  purpose,  easy  to  find,  and  must  turn  exactly  and 
easily.  Never  waste  any  time  upon  a  burner  that  does  not  work 
promptly  and  readily,  so  far  as  the  wick  is  concerned.  If  it  turns 
hard,  or  does  not  turn  to  the  thirty-second  of  an  inch,  it  is  useless  and 
will  cause  trouble. 

The  tube  holding  the  wick  should  be  strongly  made  of  material  that 
will  not  break,  spring,  or  bend,  and  it  shoiJd  be  so  adjusted  to  the 
size  of  the  wicks  furnished  with  the  outfit  that  the  wick  can  pass  up 
and  down  freely  without  pinching  or  binding.  On  the  other  hand,  it 
should  not  be  so  large  or  loose  as  to  allow  the  escape  of  gas  along  the 
side  of  the  wick.  In  one  case  the  pinching  of  the  wick  will  interfere 
with  capillary  attraction,  and  in  the  other  the  looseness  of  the  wick 
will  cause  an  uncertain  or  unsteady  flame.  The  wick  tube  should  be 
perfectly  true  and  smooth  across  the  top.  A  rough  edge  with 
notches,  depressions,  or  projections  of  metal  or  brazing  will  make  it 
diflScult  to  trim  the  wick;  and  a  poorly  trimmed  wick  gives  off  an 
uncertain  degree  of  heat.  Alongside  the  wick  should  be  a  small  tube 
for  the  escape  of  surplus  gas  or  vapors  from  the  reservoir,  but  this 
tube  must  never  project  above  or  even  to  the  top  of  the  wick  tube,  for 
if  it  does  it  will  interfere  with  trimming  and  be  likely  to  fill  with 
cinder  or  soot. 

Herewith  (fig.  33)  is  an  illustration  of  a  burner  that  is  well  con- 
structed and  has  given  excellent  satisfaction. 

The  space  under  the  wick  screen  should  be  wide  open.  The  hinge 
to  the  cap  should  be  very  strong  and  work  freely  to  the  fullest  extent. 
The  snap,  or  catch,  to  the  cap  should  have  proper  strength  and  ten- 
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sion,  and  should  fasten  the  wick  cap  firmly  to  the  burner.  Every 
detail  should  be  examined  before  the  burner  is  sold.  The  following 
questions  should  be  settled  before  the  lamp  is  packed  for  shipment: 
Does  it  leak?  Does  it  fit?  Does  the  elevator  turn  easily  and  accu- 
rately? Is  the  wick  tube  perfect?  Is  the  top  of  the  wick  tube  level 
and  smooth?  Can  the  wick  be  trinmied  nicely?  Has  the  burner  a 
chimney  that  has  been  made  to  fit?  Does  the  screw  or  snap  that 
fastens  the  chimney  work  easily  and  properly?  -Does  the  thread  of 
the  burner  fit  the  thread  in  the  socket  of  the  lamp?  This  last  ques- 
tion may  seem  unnecessary,  but  the  writer  has  purchased  incubators 
having  burners  which  could  not  be  turned  into  the  lamp.  All  these 
little  matters  count  and  have  much  to  do  with  the  success  or  failure 
of  the  hatch. 


Fig.  83.— Sectional  view 
of  a  good  lamp. 


Fig.  34.— One  of  the  beet 
chimneys. 


Fig.  86.— a  good  lamp  in  podticm. 


While  some  of  the  imperfections  of  a  lamp  are  visible,  others  can 
not  be  discovered  until  an  attempt  is  made  to  use  the  lamp  in  heating 
an  incubator,  or  to  clean,  trim,  and  fill  it.     Fig.  33  shows  a  good  lamp. 

The  chimney, — The  chimneys  of  different  makes  of  incubators  vary 
greatly  in  forjn.  Few  are  well  made,  whatever  their  shape.  The 
base  or  lower  circumference  should  be  smooth  and  level.  The  spiral 
or  bevel  of  conical  chimneys  should  be  so  cut  that  the  chinmey  stands 
plumb  when  on  the  lamp.  The  top  circumference  should  be  smooth 
and  without  slivers  upon  the  edge  to  cut  the  hands  or  catch  the  cloth 
in  cleaning.  The  mica  front  should  be  large  enough  to  show  the 
full  width  and  height  of  the  flame,  and  this  mica  should  be  fastened 
neatly  and  securely.  Allowance  should  be  made  for  contraction  and 
expansion.    Referring  again  to  the  forms  of  chinmeys,  the  writer 
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has  derived  most  satisfaction  from  those  of  a  cylindrical  outline. 
They  are  preferred  to  those  of  a  conical  outline,  although  those  of 
the  inverted-cone  form  are  convenient  to  handle  and,  because  of  their 
wide,  open  tops  and  short  canal,  very  easy  to  clean.  Fig.  34  is  an 
illustration  of  a  most  excellent  chimney. 

Nearly  every  incubator  catalogue  describes  its  lamp  in  glowing 
terms,  but  a  large  number  of  the  lamps  sold  are  useless  and  discredit 
their  manufacturers.  It  would  cost  but  little  more  to  make  them  bet- 
ter,  and,  if  they  were  properly  inspected  and  tested  before  ship^ 
ment,  it  would  hardly  be  necessary  to  devote  so  much  space  to  this 
subject. 

The  wick. — Nothing  has  been  found  yet  that  takes  the  place  of  the 
plain  cotton  wick.  Other  materials  have  been  tried  in  the  so-called 
"  wickless  machines,"  but  while  wicks  of  these  new  materials  are  more 
durable  than  cotton,  they  need  about  the  same  attention  in  cleaning 
if  not  in  trimming.  The  wick  should  be  of  medium  weave  and  some 
firmness  and  be  made  to  fit  the  burner  in  which  it  is  to  be  used. 

The  iody  of  the  incubator. — The  body  of  an  incubator  should  be 
mounted  upon  good  strong  legs  and  at  a  reasonable  height  from  the 
floor.  If  too  high  or  too  low,  the  machine  is  very  inconvenient  to 
operate.  The  writer  prefers  that  the  top  of  the  incubator  be  about 
36  inches  from  the  floor.  Manufacturers  of  incubators  should  re- 
member that  these  machines  are  moved  about  and  are  sometimes 
required  to  carry  weight,  and  they  should  furnish  them  with  legs  for 
utility  rather  than  for  ornament.  The  body  of  an  incubator  should 
be  made  of  nonshrinkable  material  and  should  be  air-tight  and  have 
well-fitted  joints.  None  but  the  very  best  of  workmen  should  be 
allowed  to  work  upon  an  incubator.  More  depends  upon  a  good  car- 
penter than  upon  a  good  painter,  and  the  value  of  any  incubator  lies, 
not  in  how  well  does  it  look,  but  in  how  well  it  is  made.  The  walls 
of  the  body  should  be  three  in  number,  making  two  air  spaces,  and 
each  of  these  three  walls  should  be  well  constructed  and  with  good 
tight  joints.  If  each  of  these  walls  is  not  tightly  made,  then  the 
manufacturer  should  not  boast  of  his  air  spaces,  for  an  open  space  can 
not  be  called  an  air  space.  The  outside  surface  of  the  body  should 
be  of  smooth  finish.  Seams,  fluting,  beadwork,  and  unnecessary 
ornamentation  should  be  avoided.  It  is  easy  to  see  how  vermin  can 
infest  an  incubator  that  is  made  of  beaded  matching.  The  top  of  an 
incubator  should  be  smooth  and  unincumbered.  It  is  useful  as  a 
work  table  in  testing,  cooling,  or  turning  eggs,  and  it  should  be  a  clear, 
free  surface.  It  is  quite  an  inconvenience  to  have  part  of  the  regu- 
lator upon  the  top  of  the  machine.  A  good  feature  of  some  incubators 
is  that  they  have  the  regulator  either  at  the  end  of  the  machine  or 
under  cover,  if  at  the  top  of  the  table. 
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The  inside  of  an  incubator,  or  the  space  known  as  the  egg  chamber, 
should  be  well  finished.  No  bad  joints  and  no  slivers  or  other  evi- 
dences of  bad  workmanship  are  allowable.  The  trays  should  be 
smooth,  well  made,  and  should  slide  easily  upon  the  tracks.  If  the 
trays  st?ck  or  hang  when  being  drawn  out  or  pushed  in,  the  machine 
is  defective  and  should  not  be  accepted  by  the  purchaser.  Such  a 
defect  will  not  cause  loss  of  time  and  patience  merely,  but  it  may 
cause  the  loss  of  a  trayful  of  eggs.  The  space  called  the  "  egg  cham- 
ber "  should  be  deep  enough  from  above  downward,  or,  as  carpenters 
express  it,  "high  enough  between  joints,"  that  the  trays  and  eggs 
have  plenty  of  space,  and  so  that  when  necessary  the  hand  or  ther- 
mometer can  be  passed  back  over  the  eggs.  This  is  important. 
There  should  be  at  least  3^  inches  space  between  the  top  of  the  eggs 
and  the  heating  tank.  Convenience  and  evenness  of  temperature 
both  demand  that  the  top  of  the  eggs  should  not  be  too  near  the 
source  of  heat.  Besides  this  point,  the  air  around  the  eggs  will  be 
better  because  of  this  space. 

The  nursery,  or  chick,  space  below  the  trays  should  be  ample. 
From  the  bottom  of  the  tray  to  the  floor  of  the  nursery  should  be  a 
space  of  nearly  4  inches.  This  space  will  give  the  chicks  in  the 
nursery  a  chance  to  stand  erect  and  also  allow  the  trays  to  be  moved 
in  or  out  without  danger  to  the  youngsters  below.  One  of  our  best 
incubators  is  faulty  in  this  respect,  and,  while  it  is  a  very  successful 
hatcher,  it  decapitates  or  otherwise  injures  several  of  the  chicks  every 
time  the  tray  is  drawn  out  or  replaced.  Better  no  space  below  than 
a  space  that  is  too  limited.  The  removable  nursery  is  one  of  the  most 
valuable  improvements  that  has  been  made  in  incubator  attachments 
for  many  years,  and  all  who  have  used  it  agree  that  no  machine  is 
complete  without  it.  It  gives  an  abundance  of  room  for  the  chicks 
as  they  drop  from  the  tray  above  and  it  permits  the  removal  of  the 
chicks  from  the  nursery  without  disturbing  any  unhatched  eggs  that 
may  be  left  in  the  tray.  The  bottom  of  the  nursery  is  covered  with 
a  canvas  carpet  so  that  the  chicks  will  not  be  lamed  or  injured  by 
slipping.  The  floor  of  the  removable  nursery  is  usually  attached  to 
the  front  of  the  egg  chamber  at  right  angles  and  in  such  a  way  that 
the  whole  nursery  can  be  drawn  out  as  easily  as  one  usually  pulls 
out  the  drawer  of  his  desk.  Such  an  arrangement  makes  cleaning 
and  inspection  easy,  besides  giving  one  access  to  the  chicks  in  cases 
of  partial  or  delayed  hatches.  It  also  makes  it  possible  to  use  the 
nursery  to  its  greatest  advantage.  The  first  twenty-four  hours  are 
very  important  ones  in  the  life  of  a  chick,  and  a  properly  constructed 
removable  nursery  is  the  best  place  that  has  been  found  for  its  safety 
and  welfare.  The  illustration  (fig.  36)  represents  a  movable 
narsery. 
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Although  allusion  has  been  made  in  the  preceding  lines  to  the  tray, 
still  a  few  more  words  seem  necessary  before  passing  the  subject. 
The  tray  should  be  strongly  made  of  weU-dressed  material  well  put 
together.  It  should  not  spring  nor  sag  when  loaded  with  eggs.  It 
should  be  made  of  soft  wood,  and  the  nails  and  screws  used  should  be 
long  enough  to  hold  the  parts  firmly  together.  A  flimsy  or  poorly 
made  tray  is  to  be  avoided.  It  means  loss  of  time  and  loss  of  eggs 
by  breaking.  The  writer  once  bought  an  incubator  the  trays  of  which 
were  put  together  with  carpet  tacks  and  screws  too  short  to  hold  the 
different  parts  in  position.  The  attempt  to  use  was  accompanied  by 
the  loss  of  nearly  a  trayful  of  eggs,  and  he  hopes  that  his  readers 
,will  profit  by  his  experience  and  examine  all  trays  carefuUv  before 


Fig.  36. — Showing  removable  chick  tray  and  nursery — an  indispensable  adjunct. 

setting  up  a  new  incubator.  Many  trays  are  partitioned  by  wire  into 
small  spaces,  each  capable  of  holding  five  or  six  eggs.  As  a  rule  such 
trays  are  unsatisfactory.  A  simple  division  by  three-cornered  wooden 
strips  into  transverse  rows  or  ranks  is  highly  satisfactory,  and  it  is 
preferable  to  any  other  form  of  tray.  The  edged  strips  of  wood 
stiffen  the  tray  without  encumbering  it,  they  take  up  no  egg  room, 
and  do  not  interfere  with  the  process  of  turning.  The  tray  must  not 
be  allowed  to  slide  all  the  way  back  against  the  wall  of  the  egg  cham- 
ber. A  space  of  at  least  2^  inches  should  be  allowed  between  the 
tray  and  the  back  wall  of  the  machine.  A  block  should  be  fastened 
to  the  top  of  the  track  at  its  farther  end  to  prevent  the  operator 
from  forcing  the  tray  back  and  closing  up  this  space.  This  is  impor- 
tant, as  the  chicks  are  apt  to  be  pinched,  crippled,  or  killed  if  the  tray 
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can  be  pushed  too  far  back.  A  similar  space  should  be  allowed  be- 
tween the  front  edge  of  the  egg  tray  and  the  door.  The  chick  needs 
this  space  when  it  drops  from  the  tray  to  the  nursery. 

Returning  to  our  consideration  of  the  body  of  the  incubator,  much 
can  be  said  about  the  arrangement  of  the  door,  or  hinged  window,  in 
front.  Select  a  machine  with  a  double-glass  door.  The  two  layers 
of  glass  must  have  1  inch  of  space  between  them  so  that  they  can  be 
cleaned.  Many  manufacturers  are  careless  about  the  fit  of  the  door. 
It  should  open  and  close  easily,  but  snugly.  If  it  does  not  open  and 
close  easily,  one  is  liable  to  jar  the  eggs  and  disturb  the  level  of  the 
incubator.  The  sash  of  the  door  should  be  heavy  enough  for  strength, 
but  not  so  wide  as  to  interfere  with  the  view  of  the  eggs  or  the  ther: 
mometer.  The  glass  in  the  door  should  be  wide  enough  in  the  per- 
pendicular to  afford  the  operator  a  full  view  of  the  egg  chamber  with- 
out stooping  or  kneeling.  It  is  not  a  view  of  the  wooden  edge  of  the 
tray  that  the  operator  wants;  it  is  a  view  of  the  thermometer,  the 
eggs,  or  the  chicks.  The  glass  should  be  located  so  as  to  permit  this 
view,  but  if  the  glass  is  too  narrow  or  not  properly  placed,  or  if  the 


C  

Pig.  37. — An  up-to-date  door. 

margin  of  the  sash  is  too  wide,  the  window  will  be  of  little  value  to 
the  operator.  This  matter  is  worthy  the  attention  of  the  manufac- 
turer, for  there  is  quite  a  prejudice  against  a  machine  the  temperature 
of  which  can  not  be  watched  without  the  removal  of  the  thermometer 
from  it.  Many  manufacturers  send  machines  with  doors  imperfectly 
fitted,  the  glass  of  which  is  covered  with  paint,  putty,  or  varnish, 
which  can  not  be  removed,  and  it  is  impossible  to  read  the  thermom- 
eter through  such  doors.  Once  more  purchasers  are  warned  to  avoid 
the  machine  that  will  not  permit  them  to  read  the  thermometer  with- 
out opening  the  door.  Manufacturers  should  bear  in  mind  that  the 
light  should  strike  the  egg  tray  from  above  instead  of  from  below. 

The  thermometer, — It  is  really  surprising  that  up  to  the  present 
time  so  little  improvement  has  been  made  in  thermometers.  An  in- 
strument of  this  kind  should  be  plainly  legible  and  it  should  be  con- 
venient to  handle.  The  usual  practice  of  glazing  the  back  of  the 
tube  with  white  porcelain  makes  the  reading  of  the  temperature  very 
difficult.  There  seems  to  be  no  good  reason  for  this.  This  white 
background  makes  a  grayish  shade,  the  color  of  the  mercurial  col- 
umn, and  unless  the  light  is  very  good  and  strikes  the  figures  from 
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the  right  direction  it  is  almost  impossible  to  ascertain  the  tempera- 
ture without  removing  the  thermometer  from  the  machine.  This  is 
bad,  as  the  column  is  likely  to  contract  or  expand  while  being  con- 
veyed to  the  light.  The  column  should  be  large  enough  to  be  seen 
from  a  distance  of  at  least  4  feet,  and  the  markings  and  figures  should 
be  few  and  very  plain.  Many  of  the  frames  in  which  the  glass  is 
set  are  cumbersome,  take  up  too  much  room,  obscure  the  view,  have 
sharp  comers  or  long  legs  to  catch  upon  the  tray  or  sleeve,  and  yet 
are  too  unstable  to  stand  alone  or  stay  where  placed.  A  thermometer 
with  a  red  or  green  background,  a  large  mercurial  column,  a  few 
plain  marks  and  figures,  and  mounted  upon  a  convenient  yet  substan- 
tial frame  will  be  a  boorPto  poultry  men.  Improvements  will  be 
made,  and  it  is  well  for  purchasers  to  ask  for  the  latest  and  the  best. 
In  connection  with  thermometers  it  is  well  to  state  that  the  so-called 
"  magnifying  lens  "  is  a  failure  and  much  more  diflBcult  to  read  than 
the  plain  round  tube  unless  it  is  held  in  exactly  a  certain  position  with 
reference  to  the  light.  The  thermometer  tube  need  not  be  over  4 
inches  long,  and  the  less  metal  it  has  attached  to  it  the  better.  In 
regard  to  the  accuracy  of  the  thermometer,  almost  any  physician  will 
test  it  for  you  by  the  side  of  his  clinical  thermometer,  which  has  about 
the  same  scale  and  range. 

The  regulator, — Many  are  the  methods  that  have  been  tried  for 
automatically  regulating  the  temperature  of  the  egg  chamber.  So 
far  all  of  them  depend  upon  the  principle  of  contraction  and  expan- 
sion. The  demand  is  for  some  simple  device  that  will  allow  the  tem- 
perature to  rise  so  high  and  no  higher,  and  that  will  maintain  the 
temperature  at  that  degree  regardless  of  the  weather  or  external 
influences.  Most  regulators  act  upon  a  damper  over  the  top  of  the 
lamp,  and,  by  bpening  or  closing  the  same,  regulate  the  amount  of 
heat  that  passes  into  the  incubator.  The  expanding  horseshoe- 
shaped  bar,  the  elliptical  spring  bar,  and  the  metallic  disk  are  the 
most  common  regulator  powers  of  the  present.  Perhaps  in  the 
course  of  time  some  one  will  make  a  regulator  from  a  coil  or  spiral 
spring  that,  reaching  clear  across  the  top  of  the  egg  chamber,  will 
very  accurately  control  the  admission  of  heat. 

At  the  present  time  the  best  regulator  is  the  double  disk,  whether 
filled  with  air  or  with  liquid.  Excellent  results  are  obtained  by  using 
the  single  disk,  but  the  double  disk  is  still  better.  The  disk,  in  order 
to  be  useful,  should  be  large  enough  to  have  some  force  and  to  note 
the  slightest  variation  in  temperature.  A  disk  of  only  1  or  2  inches 
diameter  has  hardly  power  enough,  nor  is  it  delicate  enough  for 
quick  and  perfect  action.  The  writer  prefers  the  double  disk  and 
that  with  a  diameter  of  4  or  5  inches.  Such  disks  will  be  very  sus- 
ceptible to  changes  in  temperature  and  will  be  strong  enough  to  act 
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upon  the  damper.  Of  course  there  are  machines  that  use  the  horse- 
shoe or  buggy  spring  expanding  bar,  which  work  fairly  well ;  but  as 
fast  as  possible  the  writer  has  these  attachments  removed  and  the 
disk  substituted  for  them.  Many  purchasers  have  no  patience  with  a 
regulator  that  will  not  work  from  the  start,  and,  owing  to  the  fact 
that  first  impressions  are  prejudicial,  it  is  safer  to  ship  articles 
that  will  go  together  readily  and  work  from  the  start.  There  is 
something  in  the  location  of  the  regulator.  The  disk  should  be 
placed  near  the  center  and  well  toward  the  back  of  the  egg  chamber. 
It  should  be  placed  so  high  that  it  is  not  in  the  way  of  the  eggs  or 
the  tray.  Another  reason  for  placing  the  disk  high  is  that,  because 
the  chicks  as  they  hatch  will  tumble  arouHd  more  or  less  before  drop- 
ping into  the  nursery,  one  or  more  of  them  may  hit  the  regulator, 
thus  disturbing  its  adjustment  and  bringing  disaster  to  the 
remainder  of  the  hatch.  The  regulator  should  be  strongly  fixed  in 
its  bearings,  so  that  an  accidental  touch  will  not  put  it  out  of  order. 

Most  machines  have  the  long  bar  or  damper  lever  upon  the  top  of 
the  body.  This  is  a  serious  fault.  The  top  of  the  machine  is  the 
most  convenient  table  for  cooling,  testing,  or  turning  eggs,  and  it 
should  be  free  and  clean  for  that  use.  Besides  this,  the  lever,  when 
located  outside  and  upon  the  top  of  the  machine,  is  easily  affected 
by  a  current  of  air  and  also  liable  to  become  bent  or  dislocated.  A 
child,  a  stray  fowl,  a  mouse,  a  cat,  or  a  slight  breeze  will  be  likely 
to  interfere  with  the  action  of  the  regulator  if  it  is  exposed  upon 
the  top  of  the  incubator.  Some  makes  of  incubators  have  the  damper 
lever  at  the  end  of  the  case;  others  have  it  above  the  egg  chamber, 
where  it  is  covered  and  protected.  The  adjustment  of  the  regulator 
should  be  perfect  and  accurate.  Threads  should  be  true  and  cut  to  fit 
the  bur;  rods  should  be  of  proper  length  and,  if  weights  are  used, 
they  should  be  so  arranged  that  they  can  be  fixed  in  the  proper  posi- 
tion. The  writer  sees  no  use  for  the  weight,  nor  does  he  favor  a  very 
long  lever.  By  principle  of  direct  action  the  damper  is  its  own 
weight,  and  with  the  disk  regulator  no  other  weight  seems  necessary. 
In  some  machines  the  regulator  is  cumbersome,  takes  too  much  space 
in  the  egg  chamber,  and  interferes  with  the  handling  of  the  trays; 
in  others  it  is  loosely  set  and  constantly  getting  out  of  balance  and 
dropping  down  upon  the  eggs  or  chicks.  The  disk  regulator  is  less 
in  the  way  and  less  liable  to  fall  down  than  any  other  that  the 
writer  has  used.     Figure  38  shows  a  good  regulator. 

Few  machines  are  perfect  in  all  their  parts,  but  when  one  is  found 
that  suits  in  most  details  it  is  kept  and  remodeled  to  suit  everyday 
requirements.  Most  manufacturers  make  a  mistake  in  their  failure 
to  test  every  machine  as  a  whole  before  sending  it  out.  Made  of  the 
same  materials,  from  the  same  patterns,  by  the  same  machinery  and 
the  same  workmen,  all  mechanical  products  are  liable  to  vary  some- 
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what  in  their  action.    Each  incubator  has  an  individuality,  and  it 
requires  a  thorough  test  at  the  factory. 

The  purchaser  can  feel  assured  that  plenty  of  incubators  are  now 
made  by  firms  that  test  them  in  the  shops  and  whose  regulators  can 
be  relied  upon  as  surely  as  can  a  watch  or  clock.  Defects  have  been 
mentioned  for  the  good  of  both  manufacturers  and  purchasers,  as  the 
author  firmly  believes  the  incubator  to  be  a  staple  article  of  manu- 
facture and  use,  and  a  money  maker  for  the  intelligent  and  persistent 
operator. 


FiQ.  38. — A  good  regulator. 


Pig.  39.— Thermostat— front 
and  sectional  view. 


Fio.  40.— Thermostat— dde  and  sectional  view. 


Ventilation. — So  much  has  been  written  upon  the  subject  of  venti- 
lation that  the  reader  need  not  expect  the  writer  to  add  much  that  is 
new  to  the  literature  upon  this  subject.  One  thing  is  sure,  namely, 
that  in  nature  the  mother  hen  is  compelled  to  allow  fresh  air  access 
to  her  eggs.  But  she  frequently  makes  her  nest  in  places  where  the 
air  is  far  from  good,  and  yet  she  gives  us  a  fair  hatch  regardless  of 
atmospheric  surroundings.  It  is  not  likely  that  frequent  currents  of* 
fresh  air  over  the  eggs  are  necessary  to  successful  incubation,  nor 
does  it  seem  certain  that  air  in  motion,  even  if  it  has  been  warmed, 
is  inclined  to  promote  hatching.  If  the  machine  is  opened  twice  a 
day  and  the  eggs  taken  out  to  be  cooled  or  turned,  they  get  about 
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all  the  ventilation  they  really  need.  But  accidents  may  happen; 
there  may  be  leaking  of  steam  or  smoke,  or  a  breaking  of  an  over- 
looked decomposing  egg,  and,  for  fear  that  such  an  accident  may 
happen  between  the  hours  of  inspection,  it  is  well  to  have  a  system 
of  moderate  ventilation  in  operation.  One  of  the  best  methods  is  a 
circular  hole  in  the  bottom  of  the  machine,  this  hole  being  about  IJ 
inches  in  diameter  and  covered  with  fine  wire  screening  on  the  inside 
and  provided  with  a  slide  of  tin  or  other  metal  upon  the  bottom  or 
outside.  This'  slide  should  be  open  when  the  machine  is  first  heated. 
It  should  work  easily  and  be  slightly  open  all  the  time,  and  should 
be  altered  according  to  the  weather.  Onej  thing  often  overlooked 
is  the  quality  of  the  air  in  the  room  occupied  by  the  incubator.  The 
room  should  be  clean,  free  from  dust  and  mold,  moderately  dry, 
and  contain  air  of  absolute  purity.  This  has  more  to  do  with  the 
condition  of  the  air  in  the  egg  chamber  than  many  are  inclined  to 
admit,  and  is,  in  the  writer's  opinion,  the  major  part  of  ventilation. 

Moisture. — ^This  is  another  topic  that  has  been  freely  discussed  in 
the  poultry  journals.  A  great  many  different  plans  have  been  advo- 
cated for  keeping  the  air  in  the  egg  chamber  properly  charged  with 
water.  The  simple  plan  of  placing  in  the  bottom  of  the  egg  chamber 
a  saucer  containing  a  small  wet  sponge  is  as  good  as  any.  There 
does  not  appear  to  be  any  better  method  than  this  of  rendering  the 
air  around  the  eggs  humid.  The  amount  of  moisture  required  is  so 
little  and  varies  so  much  under  different  circumstances  that  the 
ingenuity  and  judgment  of  most  operators  can  be  relied  upon  to 
provide  moisture  as  needed.  If  the  incubator  is  operated  in  a  cellar 
or  basement,  the  air  will  probably  be  damp  enough  without  the 
further  introduction  of  moisture  into  the  egg  chamber. 

A    SUMMAKY   OP   THE   DEFECTS   OF   INCUBATORS. 

The  following  summary  of  faults  most  frequently  found  is  here 
appended :  Poor  material,  poor  workmanship,  and  poor  arrangement 
are  all  to  be  condemned.  Machines  of  poor  construction,  or  con- 
structed out  of  refuse  material  from  other  lines  of  manufacture,  will 
no  longer  satisfy  the  up-to-date  poultry  man.  Incubators  made  out 
of  the  odds  and  ends  of  other  goods,  or  with  coarse,  dull  tools,  are  no 
longer  in  demand.  Machines  made  by  men  who  know  nothing  about 
the  poultry  business,  or  who  take  no  interest  in  that  business  and  lack 
experience  in  operating  incubators,  are  likely  to  prejudice  the  public 
against  the  use  of  all  incubators.  The  inspector  should  be  compe- 
tent. If  he  does  not  know  how  to  test  every  part  of  a  machine  and 
exercise  thoroughness  in  his  work,  one  can  hardly  expect  the  output 
of  his  factory  to  give  satisfaction. 
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A  SUMMARY  OF  THE   GOOD   POINTS  OP  AN   INCUBATOR. 

On  the  other  hand,  good  material,  good  workmanship,  and  adapta- 
bility of  parts,  or  such  arrangement  of  the  various  parts  of  the  ma- 
chine as  shall  make  it  efficient,  practical,  and  convenient,  are  desirable. 
Two  dead-air  spaces,  good  strong  legs,  plenty  of  space  in  the  egg 
chamber,  g6od  windows  properly  placed,  a  good  thermometer  located 
where  it  can  be  read  without  disturbing  the  machine  are  all  necessary 
and  among  the  strong  points  of  a  good  incubator.  In  addition  to 
these,  there  are  a  good  lamp — one  with  a  good  burner  and  good  chim- 
ney— a  good  regulator,  a  good  strong  tray  properly  placed,  and  a  good 


Fig.  41. — A  first-class  hatching  machine. 

roomy  removable  nursery  tray  below.  All  chips  and  shavings  should 
be  removed  when  the  machine  is  inspected  or  before  shipment. 
Makers  of  incubators  must  not  lose  sight  of  the  fact  that  the  construc- 
tion of  an  incubator  is  a  living  problem.  It  has  to  do  with  the  promo- 
tion of  life  and  is  not  a  mere  matter  of  iron  and  wood.  This  business 
requires  more  skill  and  better  workmanship  than  does  the  construc- 
tion of  thrashing  machines  and  fanning  mills.  This  machine  oper- 
ates upon  living  products  and  it  must  bring  forth  living  creatures, 
else  It  is  useless. 
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Purchasers  should  be  cautioned  against  buying  an  incubator  of 
large  size  for  experimental  or  farm  work.  The  so-called  100-egg  size 
is  large  enough  for  the  beginner.  One  tray  and  one  egg  chamber  are 
enough. 

HOW   TO  OPERATE   AN    INCUBATOR. 

The  agricultural  papers  and  poultry  journals  are  full  of  informa- 
tion upon  the  management  of  incubators,  and  many  books  have  been 
published  to  furnish  instruction  upon  this  subject ;  but  a  great  many 
farmers  do  not  see  these  journals  or  the  books.  One©  let  it  be  known 
that  the  operation  of  an  incubator  is  easy  and  simple,  and  once  the 
almost  superstitious  dread  that  some  people  have  of  taking  up  some- 
thing new  is  overcome,  there  will  be  little  trouble  in  teaching  the 
uses  and  management  of  the  common  hatching  machine. 


Fig.  42. — One  of  the  best  incubators. 

At  the  outset  the  writer  insists  that  the  successful  operation  of  an 
incubator  depends  upon  accuracy  and  exactness.  Not  only  should  the 
work  be  done  properly,  but  it  must  be  done  "  on  time."  The  woman 
who  fills  her  lamps  at  a  certain  hour  of  the  day,  and  the  man  who 
winds  his  watch  or  clock  at  the  same  hour  every  evening,  need  not 
fear  the  task  of  running  an  incubator.  But  unless  one  is  willing  to. 
study,  to  read,  and  to  practice,  and  is  willing  to  attend  to  the  few 
wants  of  his  machine  at  the  right  time,  making  a  specialty  of  prompt- 
ness and  punctuality,  it  will  be  unreasonable  to  look  for  chickens  from 
the  best  incubator  under  his  -management. 

The  person  who  runs  an  incubator  must  be  clean  and  careful;  he 
must  be  at  home  with  his  machine  at  the  same  hour  evejryviQWling 
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and  the  same  hour  every  evening;  he  must  learn  the  peculiarities  of 
his  incubator  and  carefully  follow  instructions.  For  such  a  person 
the  operation  of  the  ordinary  hatching  machine  will  be  simple  and 
easy  enough.  With  each  shipment  the  manufacturer  sends  out  a 
hook  or  card  of  directions.  Read  this  carefully  before  attempting  to 
set  up  the  machine.  Put  the  parts  together  in  etSLct  accordance  with 
these  directions.  Count  the  parts  and  inspect  them  carefully;  then 
put  them  together ;  see  that  the  machine  stands  level ;  that  the  doors 
open  and  shut  easily ;  that  the  regulator  is  in  working  order. 

About  this  time  comes  the  question,  Where  shall  we  set  this  ma- 
chine? This  matter  of  location  is  very  important.  It  has  much  to 
do  with  success  in  hatching.  First,  it  must  have  some  permanency. 
It  must  be  placed  where  it  will  not  be  disturbed,  away  from  jars  and 
vibrations,  out  of  all  drafts  or  where  the  breeze  can  not  strike  it  and 
where  the  opening  and.  closing  of  doors  and  windows  will  not  affect  it. 
The  room  occupied  must  be  large  enough  and  have  a  level  floor.  One 
needs  room  to  work  about  an  incubator.  It  should  have  a  clear  space 
around  it,  especially  in  front,  and  at  the  lamp  end  of  the  machine 
there  should  be  plenty  of  room.  The  apartment  should  not  be  damp 
or  dark.  A  clean,  dry,  light  cellar  is  excellent  for  this  purpose. 
Any  dry,  clean  room  will  do,  but,  as  before  stated,  drafts  or  currents 
of  air  over  or  around  the  machine  are  very  detrimental.  There  should 
be  no  stove  or  other  source  of  artificial  heat  in  the  room  occupied  by 
an  incubator.  The  entire  room  should  be  clean  and  free  from  dust. 
Some  of  these  items  have  been  mentioned  in  the  preceding  lines,  but 
their  importance  warrants  a  repetition  here. 

Common  sense  and  circumstances  will  dictate  the  location  of  the 
machine,  but  the  above  suggestions  will  be  found  worth  considering. 
One  thing  is  certain,  if  the  incubator  is  not  afforded  proper  quar- 
ters it  can  hardly  be  expected  to  give  good  results.  The  room  de- 
cided upon,  the  machine  set  up,  its  parts  adjusted,  and  its  level 
taken,  it  is  now  in  order  to  clean,  trim,  and  fill  the  lamp.  The  wick 
should  be  dry-trimmed  with  a  pair  of  sharp  shears  before  it  is 
inserted  in  the  burner.  Then  after  being  passed  up  and  down  the 
tube  a  few  times  it  should  be  trinmied  again  and  its  corners  slightly 
nicked  or  rounded.  Now  is  the  time  to  prove  whether  the  burner 
is  in  perfect  order  and  that  the  wick  works  freely  and  easily.  The 
wick  should  now  be  moistened  in  kerosene  and  drawn  back  to  its 
proper  position  for  lighting.  All  dust  and  moisture  should  be 
wiped  from  the  burner.  Especially  important  is  it  that  the  start 
be  made  with  a  clean  tube  and  sieve.  The  lamp  should  be  filled 
within  one-fourth  of  an  inch  of  the  top,  and  then  after  the  burner 
is  attached  to  the  lamp  the  whole  should  be  cleaned  with  a  dry, 
clean  cloth.    The  chinmey  also  should  be  carefully  cleaned  with  a 
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dry  cloth.  It  should  be  free  from  dirt,  dust,  or  grease.  If  the  chim- 
ney is  not  kept  perfectly  clean  the  lamp  will  smoke,  and  a  smoky 
lamp  means  a  poor  hatch.  Dry  cleaning  cloths  should  be  set  apart 
for  this  purpose.  All  these  details  looked  after,  the  lamp  can  he 
lighted  and  placed  in  position  if  the  machine  is  a  hot-air  machine; 
but  if  it  is  a  hot-water  machine  the  lamp  must  not  be  lighted  until 
the  tank  is  filled  with  water  in  accordance  with  the  instructions  that 
accompany  the  machine.  Study  the  structure  of  your  lamp  and 
exercise  great  care  in  putting  it  together  as  well  as  cleaning  and 
filling  it  the  first  time.  Familiarity  gained  and  habits  formed  will 
be  of  value  to  the  operator  in  the  future  management.  Accuracy 
and  thoroughness  are  important. 

Use  nothing  but  the  best  grade  of  oil.  No  incubator  will  do  good 
work  with  poor  kerosene.  The  best  will  cost  less  in  the  end.  It 
will  give  more  heat,  less  smoke,  and  make  less  dirt  and  less  work. 
If  oil  is  bought  by  the  barrel  do  not  accept  it  in  an  old  barrel.  It 
may  be  short  in  measure  or  it  may  contain  water  and  rubbish  in  the 
bottom  of  the  barrel. 

With  the  incubator  in  its  place,  all  parts  adjusted,  the  tank,  if  any, 
filled  with  water,  and  the  lamp  lighted  and  wick  turned  up  so  as  to 
give  a  clear,  white  flame — just  high  enough,  but  not  too  high — ^we  are 
ready  to  balance  the  machine  or  to  establish  the  ratio  between  the 
thermometer,  the  regulator,  and  the  lamp. 

The  incubator  should  be  run  with  the  trays  empty  for  at  least 
twenty-four  hours  before  the  eggs  are  placed  in  the  egg  chamber. 
This  gives  it  a  chance  to  get  well  warmed  throughout,  and  it  also 
gives  the  operator  time  and  practice  in  adjusting  the  regulator  so  that 
it  will  keep  the  egg  chamber  at  the  proper  temperature.  This  tem- 
perature should  be  exactly  100°  F.  for  several  hours  before  the'  eggs 
are  put  into  the  egg  chamber.  All  this  time  the  lamp  should  be  kept 
in  order  and  made  to  burn  with  a  clear,  white  flame,  so  that  it  does 
not  smoke  and  so  that  it  can  be  turned  a  little  either  up  or  down 
without  smoking.  This  is  essential.  The  blaze  must  be  good  from 
the  start  and  the  regulator  balanced  to  a  good  flame,  and  this  must  be 
done  before  the  eggs  go  into  the  egg  chamber.  It  is  easier  and  safer 
to  experiment  with  the  lamp  and  the  regulator  when  the  egg  chamber 
is  empty  than  when  the  machine  is  full  of  eggs.  •  A  few  hours  spent 
in  adjustment  will  be  time  saved  later  on.  Nearly  every  machine  is 
accompanied  by  a  card  of  directions  for  operating  it,  which  should 
be  studied  and  followed. 

It  is  not  the  province  of  this  article  to  explain  the  individual  pecu- 
liarities of  the  regulators  of  different  makes,  but  rather  to  show  what 
results  are  to  be  sought.  The  damper  over  the  top  of  the  chimney 
should  be  kept  free  from  the  chimney,  say  about  one-eighth  of  an  inch 
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of  space  being  left  between  or  around  the  margin  of  the  damper.  If 
you  are  using  a  hot-water  machine,  allowance  must  be  made  accord- 
ingly and  leakage  looked  for  before  setting  the  eggs.  The  general 
principle,  so  far  as  the  regulator  and  the  lamp  are  concerned,  is  the 
same  in  all  machines.  At  the  end  of  the  experimental  twenty-four 
hours,  again  fill  the  lamp  and  trim  the  wick,  and  with  the  machine 
running  steadily  at  100°  F.  the  egg  tray,  loaded  according  to  direc- 
tions given  below,  can  be  placed  in  the  egg  chamber.  The  eggs 
should  be  clean  and  dry  and  should  have  been  prepared  and  balanced, 
as  suggested  in  the  early  part  of  this  article.  When  filling  the  trays 
put  in  eggs  enough  to  fill  completely  every  space,  with  every  egg  lying 
upon  its  side.  Do  not  stand  the  eggs  upon  end  nor  pile  them  one 
upon  another.  The  filled  tray  being  now  placed  in  the  egg  chamber, 
close  the  door,  being  careful  not  to  slam  it  and  so  disturb  the  regulator 
or  the  lamp.    The  machine  can  now  be  left  by  itself  an  hour.    At 


Fig.  43. — ^A  well-made  Incubator. 

the  end  of  that  time  visit  it,  and  if  the  thermometer  still  stands  at 
100°  leave  it  again  for  another  hour.  At  the  third  visit  it  may  be 
necessary  to  turn  the  regulator  thumbscrew,  or  the  wick  may  need 
raising  or  lowering  a  little.  It  will  be  a  matter  of  judgment  at  first 
whether  you  change  the  wick  or  the  regulator.  In  most  cases,  if  the 
blaze  is  about  right,  it  is  best  to  leave  it  so  and  to  more  completely 
balance  the  machine  by  a  slight  manipulation  of  the  regulator,  for  if 
this  is  nicely  done  upon  the  start  the  temperature  can  be  controlled 
during  the  entire  period  of  incubation  by  slightly  turning  the  wick. 
Note  the  repetition :  Have  your  flame  to  suit  you  at  the  outset,  leave  it 
so,  and  adjust  the  regulator  accordingly. 
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It  takes  twenty-four  hours  properly  to  test  the  lamp  and  adjust  the 
regulator.  During  this  time  the  eggs  are  gradually  warming  up,  and 
the  operator  is  supposed  to  be  watching  the  machine  and  studying  his 
instruction  book.  If  a  liot-water  machine  is  used,  some  allowance 
must  be  made  for  the  time  occupied  in  warming  the  tank,  unless  it  is 
filled  with  water  already  warmed.  Let  the  operator  bear  in  mind 
that  each  incubator  has  its  own  peculiarities  and  must  be  learned  and 
managed  accordingly.  Another  thing  to  note  is  that  the  manufac- 
turer of  an  incubator  is  likely  to  understand  its  management  and  the 
operator  is  quite  safe  in  following  the  printed  directions  for  setting 
up  and  starting  the  machine;  but,  while  the  manufacturer  under- 
stands the  mechanical  details  of  the  construction  and  adjustment  of 
his  goods,  his  notions  about  the  future  management  of  his  or  any 
other  machine  may  not  be  at  all  like,  nor  at  all  superior  to,  those  of 
some  other  manufacturer.  This  is  illustrated  in  natural  incubation. 
One  farmer  sets  all  his  hens  in  straw  nests,  another  sets  them  all  in 
chaff  nests,  another  sets  them  all  upon  the  ground  and  in  earth  nests, 
but  the  results  are  about  the  same.  Methods  may  seem  to  differ  and 
yet  results  may  be  very  much  alike. 

The  hatch  can  now  be  said  to  be  begim.  The  incubator  has  been 
set  up,  adjusted,  and  tested  under  heat  for  twenty-four  hours.  It 
has  been  foimd  capable  of  maintaining  an  even  temperature,  and  the 
eggs  are  already  warm  in  the  egg  chamber.  The  thermometer  has 
been  placed  at  a  level  with  the  top  of  an  egg  near  the  center  of  the 
tray.  At  first  the  work  will  require  a  few  visits  at  intervals  of  not 
more  than  one  hour  apart,  but  after  the  third  of  these,  if  everything 
seems  all  right,  the  machine  can  be  left  alone  for  three  or  four  hours, 
but  the  operator  should  be  sure  to  visit  it  just  before  he  retires  for  the 
night.  On  the  morning  of  the  second  day  the  temperature  should 
have  risen  to  102°  F.  It  must  not  be  forgotten  that  from  now  on  the 
eggs  will  manifest  a  little  heat  of  their  own  and  this  must  be  consid- 
ered, as  it  will  influence  the  action  of  the  regulator.  Or,  in  other 
words,  if  the  egg  is  fertile  the  germ  will  begin  to  waken  into  life  and 
•  possess  and  give  off  heat.  This  lessens  the  work  of  the  lamp  and 
should  make  the  operator  cautious  in  his  manipulations  of  the  regu- 
lator. The  temperature  from  now  on  should  be  kept  at  103°  F.  If 
the  machine  is  balanced  right,  a  very  slight  turn  of  the  regulator  but- 
ton or  of  the  wick  elevator  is  all  that  will  be  required.  The  operator 
must  not  become  overanxious  now ;  he  should  resist  all  temptation  to 
tamper  unnecessarily.  It  is  better  to  change  the  adjustment  but  a 
mere  trifle  and  then  wait  a  little  to  observe  the  result  than  to  make 
great  and  abrupt  changes.  It  is  very  easy  to  cook  the  eggs  and  quite 
as  easy  to  chill  them.  All  changes  should  be  gradual,  and  the 
machine  always  be  under  the  control  of  the  operator.    Once  in  good 
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working  order,  the  less  an  incubator  is  disturbed  the  better.  From 
now  on  it  should  be  visited  at  regular  intervals,  three  times  a  day — 
morning,  noon,  and  night.  At  the  same  hour  every  morning  the 
wick  should  be  trimmed,  the  chimney  cleaned,  and  the  lamp  refilled. 
The  visit  at  noon  is  simply  one  of  inspection  and  observation.  At 
this  visit  the  operator  should  look  first  at  the  thermometer  and  then 
at  the  lamp.  If  the  temperature  is  right  and  the  lamp  is  burning 
well,  there  is  nothing  more  to  do. 

Returning  to  the  work  of  the  morning  after,  the  lamp  is  cared  for 
and  started  again,  the  operator  should  watch  it  carefully  for  a  brief 
period.  Then,  if  the  thermometer  shows  the  proper  temperature, 
it  is  in  order  to  turn  the  eggs.  During  turning  the  tray  should  be 
removed  from  the  egg  chamber  and  the  door  closed.  Some  of  the 
details  of  turning  have  been  given.  The  hand  should  be  clean  and 
the  eggs  gently  rolled  around.  It  should  not  require  much  time  to 
turn  the  eggs,  three  or  four  minutes  being  sufficient.  As  a  rule  no 
other  cooling  is  necessary,  but  this  subject  will  be  referred  to  later  on. 
Many  devices  have  been  invented  for  turning  the  eggs,  but  the  simple 
method  of  turning  by  hand  is  sufficient.  Gently  brush  or  roll  them 
around  or  change  them  from  one  side  of  the  tray  to  the  other.  The 
necessity  for  turning  depends  upon  the  fact  that  unless  the  egg  is 
turned,  its  substance  will  gravitate,  the  egg  will  become  too  dry  upon 
one  side,  and  the  chick  will  become  attached  to  this  dry  side.  Such  an 
event  will  result  in  a  dead  or  deformed  chick.  The  whole  process 
of  turning  is  so  simple  that  further  explanation  seems  unnecessary. 
As  to  how  frequently  they  should  be  turned,  once  a  day  is  sufficient, 
though  many  practice  turning  twice  a  day.  This  turning  should  be 
continued  from  the  third  until  the  nineteenth  day.  After  the  usual 
signs  of  hatching  can  be  heard  the  eggs  must  not  be  moved  or  dis- 
turbed. After  the  nineteenth  day  the  rule  "  do  not  turn  them,"  is 
imperative.  The  chick,  ready  to  break  its  way  out,  has  found  its 
proper  position,  and  to  move  the  egg  may  so  place  the  chick  that  it 
can  not  work  to  advantage  or  that  it  will  drown  or  smother. 

Cooling. — Many  successful  poultry  men  pay  little  attention  to 
cooling  the  eggs  further  than  to  take  plenty  of  time  in  turning. 
Much  depends  upon  the  machine,  and  more  upon  the  condition  of  the 
atmosphere.  If  not  exposed  to  draft  or  simlight,  the  eggs  can  be 
left  outside  the  machine  for  fifteen  or  twenty  minutes  and  be  none 
the  worse  for  the  exposure,  but,  as  a  rule,  an  exposure  of  five  minutes 
is  sufficient.  That  some  cooling  is  necessary  seems  borne  out  in 
natural  incubation  by  the  practice  of  the  hen,  which  leaves  her  nest 
from  ten  to  sixty  minutes  every  morning.  Of  course,  the  hen  may 
do  this  for  her  own  accommodation,  but  it  seems  to  be  part  of  the 
programme  in  natural  hatching,  and  better  resulte^are  obtg,m^  when 
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the  eggs  are  cooled  somewhat  every  day.  This  practice  of  cooling 
should  be  continued  to  the  eighteenth  day.  Right  here  it  may  be  well 
to  advise  the  inexperienced  operator  to  keep  the  egg  chamber  closed 
after  the  evening  of  the  eighteenth  day  and  until  the  close  of  the 
hatch. 

Moisture. — This  subject  is  one  upon  which  opinions  differ  vastly. 
In  the  opinion  of  the  writer  much  depends  upon  the  incubator,  its 
location,  and  the  external  atmosphere.  All  agree  that  a  certain 
amount  of  moisture  is  needed.  In  natural  incubation  the  hen  leaves 
her  nest  early  in  the  morning,  while  the  dew  is  yet  upon  the  grass,  and 
if  caught  upon  her  return  to  the  nest  her  feathers  will  be  found  to  be 
wet.  Yet  some  of  the  most  successful  hatches  have  been  made  by  hens 
that  were  not  allowed  to  leave  the  hatching  pen.  Hence  the  argu- 
ment is  not  settled.  But,  from  the  fact  that  the  early  morning  atrilos- 
phere  is  damp  and  the  eggs  are  exposed  to  this  moist  atmosphere 
while  the  hen  is  oflf  the  nest,  it  is  safe  to  infer  that  a  limited  amoimt 
of  moisture  is  essential.  If  the  incubator  stands  in  a  damp  cellar,  a 
very  good  hatch  can  be  made  without  the  introduction  of  any  mois- 
ture into  the  egg  chamber;  while  upon  the  other  hand,  if  the  machine 
is  located  in  a  dry  room  and  the  weather  is  dry,  a  poor  hatch  can  be 
expected  if  no  moisture  is  supplied.  Many  different  methods  of  sup- 
plying moisture  have  been  suggested,  but  most  experienced  operators 
incline  to  the  simplest  methods.  A  small  sponge  saturated  with  pure 
water  can  be  placed  in  the  egg  chamber  and  allowed  to  remain  there 
overnight,  or  a  saucer  containing  a  little  water  can  be  placed  in  the 
bottom  of  the  egg  chamber  and  left  from  time  to  time,  or  the  hand  of 
the  operator  can  be  dipped  in  warm  water  and  brushed  lightly  over 
the  eggs  just  before  they  are  returned  to  the  machine  in  the  morning. 
The  last  seems  to  be  a  natural  method  and  does  not  overcharge  the 
egg  chamber  with  wet  air.  Too  much  moisture  will  ruin  the  hatch, 
and  it  is  better  to  err  upon  the  side  of  too  little  than  too  much.  A 
good  rule  is  to  note  the  barometer  and  in  damp  weather  supply  very 
little  moisture.  As  to  what  is  meant  by  much  or  little  moisture,  the 
writer  thinks  that  a  teaspoonful  of  water  is  plenty  for  100  eggs 
in  wet  weather,  while  in  dry  weather  an  ounce  is  none  too  much, 
this  being  for  a  period  of  twenty-four  hours.  Or,  again,  if  the  ma- 
chine stands  in  a  cellar,  a  teaspoonful  of  water  will  last  100  eggs 
three  days,  while  in  a  dry,  well-ventilated  room  a  tablespoonful 
of  water  every  twenty-four  hours  will  do  no  harm.  The  water  sup- 
plied must  be  clean  and  pure  and  should  be  warm  when  it  is  intro- 
duced. Surely  with  these  few  hints  the  operator  ought  to  be  able  to 
settle  the  moisture  question  for  himself. 

Testing. — ^The  ^gg  will  show  signs  of  hatching  within  thirty  hours 
of  its  first  exposure  to  heat    Along  about  the  twenty-eighth  hour  a 
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point  denoting  the  head  and  another  denoting  the  heart  will  appear. 
About  the  forty-fifth  hour  the  expert  can  detect  a  slight  motion  of 
the  heart.  In  about  seventy  hours  the  membrane  known  as  the 
allantois  is  visible.  This  envelope  is  the  temporary  breathing  appa- 
ratus of  the  chick.  On  the  fifth  day  the  streaks  denoting  the  limbs 
can  be  seen.  On  the  sixth  day  the  liver  can  be  located,  and  a  slight 
voluntary  motion  is  observable.  By  the  seventh  day  the  lungs, 
stomach,  and  brain  show  development;  the  eyes  can  be  found  by  the 
tenth  day;  and  on  the  twelfth  day  feathers  begin  to  form.  The  bill 
opens  and  shuts  by  the  fifteenth  day,  and  the  cry  of  the  chick  is 
heard  about  the  eighteenth  day.  Soon  after,  or  early  in  the  nine- 
teenth day,  the  chick  bursts  the  air  cell  at  the  end  of  the  egg  and 
begins  to  use  its  lungs  in  breathing.  From  this  time  it  grows  rapidly 
and  soon  becomes  strong  enough  to  break  through  the  shell. 

While  the  process  of  hatching  is- very  interesting,  the  practical 
operator 'need  not  concern  himself  with  minute  details.  The  eggs 
should  be  tested  at  least  three  times  during  the  period  of  incubation. 
First,  as  a  matter  of  economy.  Eggs  not  fertile  will  not  spoil  for  a 
few  days,  and  they  will  be  as  good  for  the  table  or  feed  after  a  few 
days  in  the  incubator  as  after  as  many  days  in  the  nest.  Again,  eggs 
that  are  doubtful  can  be  cooked  for  food  for  young  chicks  or  cooped 
fowls.  Another  reason  why  nonfertile  eggs  should  be  discovered 
and  removed  is  that  they  absorb  some  heat  from  the  air  of  the  egg 
chamber  and  generate  none  of  their  own.  Again,  if  nonfertile  eggs 
happen  to  be  old  when  placed  in  the  tray  they  are  liable  to  decompose, 
and,  by  giving  off  poisonous  gases,  foul  the  air  of  the  egg  chamber 
and  poison  the  chicks  in  the  good  eggs.  However,  it  is  not  wise  to 
disturb  the  eggs  too  frequently.  Testing  upon  the  seventh,  the  tenth, 
and  the  fourteenth  days  is  quite  sufficient.  All  nonfertile  and  all 
doubtful  eggs  should  be  removed  from  the  machine  as  soon  as  their 
condition  is  detected. 

The  process  of  testing  is  simple  enough  after  a  little  experience  is 
acquired.  It  depends  upon  the  appearance  of  the  egg  when  it  is 
held  between  the  eye  and  a  light.  In  order  that  the  view  may  be 
most  advantageous,  it  must  be  contrasted  with  a  dark  border.  Many 
different  egg  testers  have  been  devised,  but  they  all  depend  upon  the 
above  principle.  The  simplest  in  construction  is  a  plain  tube  about 
li  inches  in  diameter  and  made  of  tin,  wood,  or  cardboard.  The  egg 
is  placed  snugly  against  the  opening  in  this  tube,  and  it  is  so  held  that 
the  egg  is  between  the  tube  and  the  light  and  the  tube  is  between  the 
egg  and  the  eye.  With  the  eye  close  to  the  uncovered  end  of  the  tube, 
a  picture  of  the  egg  can  be  seen  through  the  transparent  shell.  If 
the  test  is  made  in  a  dark  room,  a  much  better  view  can  be  obtained. 
A  very  fair  test  can  be  made  in  a  dark  room  by  holding  the  egg  before 
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a  small  aperture  in  a  window  shade,  provided  the  sun  is  shining 
against  the  window.  In  cloudy  weather,  when  the  sun  can  not  be 
depended  upon,  some  kind  of  an  egg  tester  is  required.  All  manufac- 
turers furnish  some  kind  of  egg  tester  with  every  machine  sent  out, 
and  the  most  of  them  work  upon  the  same  principle  and  are  operated 
in  the  same  way.  Evening  is  the  best  time  for  making  the  test. 
Have  ready  a  low  table  and  an  empty  tray,  also  a  basin  or  a  basket. 
The  operator  can  work  best  if  seated  at  the  table  with  the  lamp  in 
front  of  him ;  upon  his  left  is  the  tray  of  eggs  to  be  tested,  with  the 
empty  tray  and  basin  upon  his  right.  Every  detail  should  be 
'arranged  before  the  eggs  are  removed  from  the  egg  chamber,  as  a 
prolonged  exposure  is  to  be  avoided.  One  by  one  the  eggs  are  taken 
fi'om  the  tray,  tested  as  above  suggested,  the  appearance  observed, 
and  the  egg,  if  fertile,  placed  in  the  empty  tray,  or,  if  infertile,  placed 
in  the  basket.  As  soon  as  all  are  tested  the  tray  containing  the  fer- 
tile eggs  is  replaced  in  the  incubator,  the  door  of  which  is  then  closed 
and  the  machine  left  as  before.  Experience  soon  teaches  one  the 
appearance  of  the  nonfertile  and  the  spoiled  egg,  as  contrasted  with 
that  of  the  fertile  egg  which  has  already  begun  to  hatch.  The  fertile, 
or  hatching,  egg  will  show  a  spiderlike  formation,  a  center  with  long 
crooked  threads,  or  rays,  leading  outward,  and  this  formation  will 
float  as  the  egg  is  turned,  seeming  to  have  an  inherent  power  of 
motion.  Such  eggs  are  good  and  the  germ  is  alive  and  hatching. 
But  if  this  formation  is  a  black  stationary  spot  and  the  red  lines 
come  together  in  a  circle,  the  egg  is  one  that  has  been  fertile,  but  the 
germ  of  which  is  now  dead.  Such  an  egg  should  be  removed  from 
the  tray  at  once.  The  egg  that  remains  clear  except  for  a  small 
dark  cloud  is  infertile  and  may  possibly  be  used  in  cooking.  In 
case  an  egg  is  doubtful  it  can  be  marked  and  returned  to  the  tray  and 
left  there  a  few  days  to  be  tested  again.  All  eggs  that  cool  too 
quickly  should  be  marked  for  special  examination,  and  remember 
that  the  egg  that  does  not  contain  life  will  be  cooler  than  the  live  egg. 
Cracked  eggs  can  be  saved  by  the  use  of  court  plaster,  but  unless  it  be 
from  a  rare  or  valuable  fowl  the  attempt  to  hatch  a  brokten  egg  will 
hardly  be  worth  the  trouble.  At  the  second  testing,  about  the  tenth 
day,  the  eggs  that  are  hatching  well  will  be  nearly  half  darkened, 
while  the  others  will  look  more  or  less  as  they  did  in  the  first  test. 
On  the  seventeenth  day  the  chick  will  be  seen  to  fill  all  the  egg  but  the 
air  space,  unless  it  has  died  in  the  shell  since  the  previous  testing. 
The  final  testing  should  be  carefully  made  and  with  the  shortest  pos- 
sible exposure. 

The  air  cell. — Books  upon  incubation  devote  much  space  to  this  sub- 
ject. The  writer  thinks  it  cuts  but  little  figure  in  the  work  of  the 
operator.    If  the  air  cell  is  too  large  the  egg  is  too  dry,  while  if  not 
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large, enough  the  egg  is  too  moist,  and  the  moisture  supply  can  be 
governed  accordingly.  Experience  will  teach  the  operator  much  more 
about  the  air  space  than  will  written  pages,  and  until  he  is  experi- 
enced he  need  not  attach  very  great  importance  to  it  unless  it  be 
unusually  large  or  small.  By  the  end  of  the  sixteenth  day  this  occu- 
pies about  one-fifth  of  the  space  in  the  egg,  and  the  chick  ought  to 
occupy  the  remainder  of  this  space.  The  air  cell  gradually  increases 
until  the  eighteenth  day.  Upon  the  eighteenth  day,  or  the  nine- 
teenth day  at  most,  the  eggs  are  turned  and  cooled  for  the  last  time. 
After  this  do  not  disturb  the  eggs.  If  necessary,  partly  close  the 
ventilator  slide.  Leave  the  door  closed.  Of  course,  the  thermometer 
must  be  watched  and  the  lamp  filled  and  trimmed  more  carefully 
than  ever.  Do  not  be  alarmed  if  the  thermometer  shows  a  tempera- 
ture of  104°  at  this  time.  No  harm  will  be  done  if  the  eggs  are  kept 
at  that  temperature  a  few  hours. 

"the  operator  is  again  cautioned  to  let  the  eggs  alone  during  the  last 
two  days  of  incubation.  If  the  door  must  be  opened  to  rearrange  the 
thermometer  or  to  supply  moisture,  it  should  be  for  a  brief  period 
only,  and  great  care  should  be  exercised  not  to  jar  nor  change*  the 
positions  of  the  eggs.  But  the  lamp  should  be  kept  in  good  order 
and  the  regulator  and  thermometer  watched  closely.  Some  of  this 
has  been  stated  before,  but  it  will  bear  repeating,  for  many  a  good 
hatching  prospect  has  been  blighted  by  overanxiety  or  curiosity. 

At  the  end  of  the  twenty-first  day  open  the  door  and  pull  the  tray 
partly  forward.  Then  remove  the  shells  and,  if  any  chick  is  found 
with  the  shell  dried  upon  it  or  in  any  way  attached  to  it,  carefully 
liberate  the  chick  and  place  it  in  the  nursery  below.  Then  carefully 
close  the  door  and  let  the  machine  alone  for  another  six  hours  unless 
the  eggs  are  all  hatched  sooner. 

The  eggs  about  all  hatched,  now  is  the  time  to  clean  and  set  up 
the  brooder,  which  should  be  heated  a  few  hours  before  the  chicks 
are  removed  from  the  nursery.  After  the  hatch  is  completed  and  the 
chicks  are  removed  from  the  nursery,  the  machine  should  be  taken 
apart,  carefully  cleaned,  and  set  right  for  future  use.  The  brooder 
should  be  started  at  about  98°  F.  and  gradually  lowered  at  the  rate 
of  1°  a  week,  according  to  the  weather  and  the  experience  and 
judgment  of  the  poultry  man. 

The  chicks  should  not  be  fed  until  they  are  thoroughly  dried  and 
have  been  out  of  the  incubator  at  least  twenty-four  hours.  The  first 
feed  should  be  fine  sharp  grit  or  sand,  upon  which  is  sprinkled  a  very 
little  hard-boiled  egg  chopped  fine.  After  this  they  should  be  fed 
every  three  hours  a  little  broken  grain  or,  better  yet,  some  of  the 
excellent  prepared  dry  chick  foods  upon  the  market.  Clean,  fresh 
water  should  be  supplied  from  the  start.    Wet,  sloppy  food  should 
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be  avoided.  If  none  of  the  manufactured  chick  foods  are  at  hand, 
a  substitute  can  be  made  by  cracking  a  mixture  of  wheat,  com,  and 
egg  shells.  Any  good  poultry  journal  will  give  valuable  hints  upon 
the  subject  of  raising  chickens  in  brooders. 

SUMMARY. 

Study  your  incubator. 

Acquaint  yourself  with  all  its  parts. 

Eead  the  manufacturer's  directions  for  setting  it  up. 

Set  it  up  carefully  and  according  to  instructions. 

Never  try  to  run  an  incubator  in  a  drafty  place,  nor  near  a  stove, 
nor  where  the  sun  shines  upon  it. 

Set  fertile  eggs  only.    Waste  no  effort  upon  those  that  are  doubtfuL 

Learn  how  to  trim  and  clean  a  lamp. 

Keep  the  lamps  full  and  the  wick  and  tube  clean. 

Avoid  smoke. 

See  that  the  eggs  are  clean  and  dry  before  setting  them. 

Balance  all  eggs,  large  end  up,  a  few  hours  before  placing  them  in 
thQ  tray. 

Do  not  overfill  the  tray. 

Turn  every  egg  the  third  day. 

Cool  the  eggs  every  morning. 

Be  sure  your  hands  are  clean  when  handling  eggs. 

Test  all  eggs  by  the  seventh  day. 

Test  again  by  the  eleventh  day. 

Test  again  by  the  fifteenth  day. 

If  the  air  space  is  too  large,  supply  moisture;  if  too  small,  put  a 
saucer  of  dry  lime  in  the  room  and  run  without  moisture  a  day  or  two. 

Do  not  expect  to  learn  all  about  the  air  cell  the  first  hatch.  You 
will  learn  that  later. 

Do  not  disturb  the  eggs  after  the  evening  of  the  eighteenth  day. 

Have  a  regular  hour  for  incubator  work. 

Do  not  tinker  too  much  with  the  regulator. 

Gret  the  adjustment  right  and  keep  it  so. 

Heat  your  machine  and  make  your  adjustment  before  placing  the 
eggs  in  the  egg  chamber. 

GENERAL   REMARKS. 

The  average  farmer,  his  wife,  his  son,  or  his  daughter,  should  not 
»  expect  to  learn  all  about  the  management  of  an  incubator  from  the  pe- 
rusal of  written  pages.  Experience  comes  from  the  work  itself.  This 
work  is  easy,  interesting,  and  fascinating.  It  occupies  the  mind  and 
leads  to  investigation.  More  than  that,  it  leads  to  success  and  profit. 
But  great  results  can  not  be  expected  in  the  beginning.    The  poultry 
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business  is  a  trade  and  must  be  learned.  Many  a  person  is  idle  to-day 
and  looking  for  some  sphere  of  usefulness  who  could  learn  how  to 
operate  an  incubator  to  both  mental  and  financial  advantage.  But 
the  work,  slight  as  it  is,  must  be  done  properly  and  at  the  right  time. 
The  poultry  business  is  honorable  and  profitable,  but  it  requires  study 
and  experience.  >We  serve  a  long  and  faithful  apprenticeship  to 
learn  other  more  laborious  and  less  remunerative  trades,  when  the 
same  amount  of  application  would  in  less  time  make  us  experts  with 
an  incubator  and  give  us  a  trade  in  a  line  not  affected  by  strikes  or 
lockouts,  or  liable  to  be  overcrowded. 
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THE  POULTET  INDUSTRY  OF  PETALUMA,  CAL. 

By  P.  H.  Lawleb, 
Petalumaf  Cal. 

THE   INDUSTRY  THROUGHOUT   THE  STATE. 

There  are  no  records  which  show  the  beginning  of  the  poultry 
industry  of  California.  Certainly  poultry  were  here  as  early  as 
1850,  when  immigrants  brought  them  "  across  the  plains  "  from  "  the 
States  "  for  foundation  stock  upon  the  new  farms  to  be  opened  or  in 
the  mining  districts.  Gold  mining  absorbed  the  attention  of  all  men 
in  those  days,  and  the  preservation  of  the  chicken  industry  devolved 
therefore  upon  the  women  and  children.  It  was  many  years  later 
before  a  gold  mine  was  discovered  in  the  chicken  industry. 

It  must  not  be  understood  that  all  parts  of  the  State  are  equally 
well  adapted  for  poultry  raising.  The  raising  of  chickens,  for  in- 
stance, is  not  generally  a  paying  business  except  upon  a  strip  40 
miles  wide  along  the  Pacific.  Turkeys,  however,  thrive  in  all  parts 
of  the  State,  and  the  counties  of  Mendocino,  Colusa,  Glenn,  Tehama, 
and  Lake  are  regarded  as  the  turkey  center.  In  these  counties  it  is 
not  imusual  for  one  to  see  flocks  of  turkeys  ranging  in  number  from 
2,000  to  5,000.  Grain  is  produced  in  this  section  in  large  quantity 
and  feed  is  consequently  comparatively  cheap.  The  turkeys  of 
Mendocino  and  Lake  counties  have  a  reputation  for  their  excellent 
table  qualities,  and  thousands  of  them  are  annually  marketed  in  all 
sections  of  the  State.  The  high,  dry  ranges  in  the  foothills  afford 
excellent  runs  for  turkeys.  Geese  and  ducks  are  found  in  every  part 
of  the  State. 

PETALUMA  A  POULTRY  CENTER. 

The  year  1889  foimd  many  people  engaged  exclusively  in  the 
poultry  business  in  Sonoma  County,  especially  in  the  neighborhood 
of  the  town  of  Petaluma.  This  town,  which  has  a  population  of 
about  5,000,  is  36  miles  in  a  northerly  direction  from  San  Francisco, 
on  an  arm  of  San  Pablo  Bay.  The  surrounding  cities,  including  San 
Francisco,  have  a  combined  population  of  600,000,  and  all  these  draw 
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largely  upon  the  Petaluma  district  for  eggs  and  poultry.  The  soil, 
except  east  of  the  town,  is  of  a  sandy  loam,  in  some  places  containing 
clay  and  gravel.  East  of  the  town  the  soil  is  adobe,  and  on  this  the 
chickens  do  not  thrive  well.  Shade  and  good  water  are  everywhere 
abundant.  From  May  to  October  there  is  no  rain;  a  few  frosts 
occur  in  December  and  January;  there  is  never  snow  and  ice.  In 
the  wet  season  the  temperature  is  usually  from  60°  to  65°  F. ;  occa- 
sionally it  drops  in  winter  to  35°  to  40°  F.  In  the  summer  the 
temperature  usually  is  about  70°,  but  some  times,  for  a  few  days  only 
in  a  season,  it  reaches  95°  F.     The  annual  rainfall  is  about  30  inches. 

A  few  years  ago  the  land  about  Petaluma  was  in  stock  and  dairy 
farms,  but  all  this  is  now  devoted  also  to  poultry.  About  nine-tenths 
of  the  people  who  are  living  near  the  town  are  engaged  in  raising 
poultry.  In  the  town  itself  there  may  be  found  a  few  hens  in  every 
back  yard.  In  the  suburbs  there  are  on  acre  lots  from  600  to  1,000 
fowls.  Farther  out,  a  mile  or  two  from  the  town,  the  tracts  contain 
from  3  to  10  acres;  4  or  5  miles  out  the  farms  are  from  10  to  100  acres 
in  extent ;  and  at  a  distance  of  10  to  15  miles  there  are  poultry  farms 
of  500  to  600  acres.  There  is  a  small  valley  about  3  miles  from  the 
city  where  there  are  40,000  laying  hens  on  a  single  square  mile,  not 
to  mention  the  hundreds  of  thousands  of  chicks  that  are  hatched 
there  every  year. 

In  this  connection  it  is  interesting  to  note  that  in  the  immediate 
vicinity  of  Petaluma  there  are  1,000,000  laying  hens.  If  it  were 
possible  to  add  to  this  the  number  of  males  employed  and  the  num- 
ber of  chickens  sold  annually  an  idea  would  be  had  of  the  very  great 
number  in  that  locality. 

It  will  be  very  natural  for  readers  of  this  article  to  desire  to  know 
what  the  income  is  from  a  given  number  of  hens.  Of  course,  egg 
and  poultry  production  is  li\e  any  other  business  in  that  the  one  who 
knows  his  work  best  and  attends  to  it  most  assiduously  is  the  one  who 
succeeds  in  marked  degree.  As  an  example  of  what  may  be  done 
in  one  year  with  500  hens,  the  following  tabular  statement  is  given. 
The  prices  are  such  as  have  obtained  in  this  locality : 

3,723  dozen  eggs,  at  3U  cents $1,170.75 

145  broilers,  at  42^  cents 61.62 

200  puUets,  at  50  cents 100.00 

Total 1, 332.37 

CJost  of  feed 400.00 

Profit 932. 37 

It  should  be  stated,  however,  that  the  poultry  raisers  of  Petaluma 
expect  an  average  annual  income  of  $1  per  hen  only. 


Digitized  by 


Google 


818 


BUBEAU   OF   ANIMAL   INDU8TBY 21st  BKPOBT. 


SHIPMENTS    OF    POULTRY    AND    EQQS. 

In  1889,  when  the  poultry  business  of  Petaluma  first  came  into 
prominence,  one  of  the  leading  expressmen  says  he  was  doing  well 
when  he  handled  50  cases  (a  case  equals  36  dozens)  of  eggs  per  day. 
At  the  present  time  he  handles  from  200  to  300  cases  a  day.  Other 
expressmen  give  similar  experiences. 

Fowls  are  shipped  alive  in  coops  of  wooden  frames  having  wire 
rods  or  heavy  hexagonal-mesh  wire  netting.  Eggs  are  shipped  in  an 
especially  heavy  case  holding  36  dozens. 

The  following  statement  of  the  sales  of  eggs  and  poultry  at  Peta- 
luma is  from  the  daily  records  kept  by  the  Petaluma  Poultry  Journal 
of  that  place : 

Shipmenta  of  poultry  and  eggs  for  the  year  1903. 


Month. 


January . 
February 
March  ... 

Apra 

May 

Jane 

Jnly 


Bggs, 


DoKens, 
96,486 

.  858,164 
568,258 
668,048 
448,788 
447,986 
848,754 


Poultry. 


Dozens. 
1,801 
1,608 
1,479 
8,868 
1,780 
6,000 


Month. 


August  — 
September 
October  ... 
NoTember 
December. 

Total 


Eggs. 


Dozens. 
197,686 
196,964 
187,254 
95,966 
186,089 


8,406,886 


Poultry. 


Dozens. 


8«958 
8,486 
8,616 
1,OT5 


81,646 


These  products  are  all  marketed  in  San  Francisco— some  to  go  into 
the  mining  districts,  but  much  the  greater  part  goes  to  fill  Government 
orders  and  for  shipment  on  steamers  for  Alaska,  Hawaii,  and  the 
Philippines. 

In  Petaluma  there  are  twelve  firms  dealing  exclusively  in  poultry 
and  eggs,  as  well  as  branches  of  two  larga  commission  houses  of  San 
Francisco.    These  houses  pay  out  about  $3,000  a  day  for  poultry  and 

eggs. 

Incidentally  let  it  be  stated  that  San  Francisco  receives  poultry 
products,  in  addition  to  those  from  Petaluma  and  other  parts  of  the 
State,  to  the  value  of  $1,500,000  annually.  These  products  are  called 
*'  eastern  "  as  distinguished  from  "  coast."  The  eastern  eggs  received 
in  1903  amounted  to  824,648  dozens.  In  1904  they  increased  to 
1,109,160  dozens. 

The  following  table  shows  the  average  prices  of  eggs  in  the  San 
Francisco  market  for  the  years  of  1903  and  1904  and  the  amount  of 
coast  eggs  received  for  the  same  years. 
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Average  prices  and  quantity  of  egga  received  in  San  Francisco,  1903  and  1904.a 


Week  ended— 


Prices  of  eggs  per 
dozen. 


190a 


190i. 


Receipts  of  coast 
eggs. 


1908. 


1904. 


January? 

January  14  ... 
January  21 .... 
January  28 .... 
February  4.... 
February  11 ... 
February  18.. 
February  85.. 

March  3 

March  10 

March  17 

March  24 

March  31 

April? 

April  14 

April  21 

April  28 

May  6 

May  12 

May  19 

May  26 

June  2 

June  9 

JuuqIO 

June  23 

June  30 , 

July? 

July  14 

July  21 

July  28 

Augrust4 

August  11 

August  18 

August  25 

September  1... 
Septembers... 
September  15. . 
September  22. 
September  29. 

October  6 

October  13 

October  20 

October  27 

November  3... 
November  10.. 
November  17 . . 
November  24 . . 
December  1  .. 
Decembers  .. 
December  15  . . 
December  22  .. 
December  29  . . 


Cents. 
80 

ao* 

801 

81* 

84* 

35* 

84 

33* 

29 

26 

25 

25* 

25 

24 

22 

21 

21 

21 

21* 

24 

23* 

23 

24 

25 

25 

24* 

m 

25* 

26* 

25i 

24* 

25 

27 

28 

29 

29 

30 

31 

80 

28* 

27* 

28* 

29 

80 

81* 


80 

m 

27J 


Total  . 


Cents. 
85 
81 
27 
25 
26 
28* 
85* 

20* 

17 

17 

20 

21 

19* 

19 

19 

19* 

21* 

21* 

19* 

19 

19 

21* 

23 

23 

22* 

23 

26 

28 

25* 

26 

26 

29 

30* 

33 

35 

35 

87 

40 

89 

39* 

40 

41* 

43* 

48 

48* 

43* 

39 

88 

89* 

40 

40 


Cases. 
8,170 
8,618 
8,674 
3,880 
5,702 
5,532 
6,153 
7,320 
9,511 
9,148 
10,029 
10,180 
11,908 
11,974 
11,132 
10,540 
11,667 
11,577 
11,175 
11,445 
10,586 
8,057 
8,422 
8,146 
7,128 
8,360 
6,480 
6,190 
6,221 
5,080 
5.241 
4,796 
4,847 
3,727 
4,531 
2,388 
4,015 
3,488 
3,445 
3,334 
3,598 
3,439 
3,886 
3,977 
3,685 
3,009 
3,635 
3,671 
3,701 
8,827 
3,920 
4,141 


Cases. 
8,681 
5,161 
5,847 
5,592 
6,049 
6.807 
6,709 
6,508 
8,883 
8,791 
8,914 
9,691 
9,884 
9,375 
9,506 
8,538 
10,026 
9,688 
9,088 
9,261 
9,603 
9,251 
8,722 
8,533 
7,465 
7,962 
6,912 
8,478 
8,110 
8,388 
8,034 
5,363 
4,680 
4,417 
4,011 
3,533 
4,337 
3,549 
3,732 
3,507 
8,235 
3,378 

3,m 

8,231 
3,005 
3,398 
3,075 
3,518 
2,802 
2,781 
2,816 
3,028 


328,445 


•These  statistics  are  from  Dairy  Produce  and  Review.  '^^J^^v^gi^ 
H.  Doc  467,  5a-3 22 
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Thus  we  see  that  the  coast  eggs  received  on  the  San  Francisco 
market  in  1904  amounted  to  11,661,588  dozens.  The  importance  of 
Petaluma  as  an  egg-producing  center  is  strikingly  apparent  when 
we  subtract  her  output  of  3,406,335  dozens  in  1904  from  the  above, 
leaving  a  balance  of  8,255,253  dozens  for  all  the  rest  of  the  State. 

BBEED8  OF   CHICKENS  IN  USE. 

The  breeds  of  chickens  that  form  the  basis  of  this  large  industry 
in  the  vicinity  of  Petaluma  are  as  follows:  Barred  Plymouth  Rocks, 
Brown  Leghorns,  White  Leghorns,  and  a  few  other  varieties  in  small 
numbers.  However,  the  White  Leghorns  soon  demonstrated  their 
special  adaptability  for  the  conditions  obtaining  in  this  locality,  and 
they  now  predominate  in  an  overwhelming  degree ;  in  fact,  it  is  said 
that  the  vicinity  of  this  town  is  called  one  vast  White  Leghorn  farm. 

METHOD  or   HATCHING  AND  RAISINQ. 

The  hatching  and  raising  of  the  chickens  is  practically  all  done  by 
artificial  methods.  Not  one  one-hundredth  of  1  per  cent  is  now 
hatched  by  the  hen.  Artificial  incubation  is  so  important  that  a 
large  incubator  plant  is  located  at  Petaluma.  In  order  to  demon- 
strate the  fitness  of  the  hatchiag  machine,  this  factory  conducts  a 
hatchery  in  which  2,500  eggs  are  always  in  course  of  incubation. 
On  December  16,  1904,  9,000  chicks  were  hatched  in  one  incubator 
establishment  in  Petalimia. 

There  is  here  a  chicken  hatchery  which  is  believed  to  be  the  largest 
in  the  world.  It  consists  of  an  incubator  house  in  which  30,000  eggs 
are  in  all  stages  of  incubation;  two  houses,  each  300  feet  in  length, 
and  each  having  a  capacity  of  2,500  laying  hens;  and  two  brooder 
houses,  each  160  feet  in  length,  and  having  a  combined  capacity  of 
100,000  broilers  a  year.  In  this  plant  a  ton  of  feed  is  used  at  each 
feeding  time.  Electric  cars  are  used  in  the  buildings  for  carrying 
feed  and  wash  water  and  for  collecting  the  eggs  and  the  offal.  The 
daily  gathering  of  eggs  is  about  3,600. 

The  feed  is  all  stored  in  the  upper  floor  and  is  delivered  into  the 
feed  troughs  by  means  of  chutes.  Water  is  furnished  by  a  system 
of  pipes  to  each  pan.  The  floors  are  all  of  concrete,  and  the  whole 
institution  may  be  whitewashed  in  three  hours  by  the  use  of 
machinery. 

When  the  chickens  are  ready  to  be  removed  from  the  incubator 
they  are  transferred  to  brooding  houses,  where  they  are  placed  in 
small  individual  hot-air  brooders  having  a  capacity  equal  to  1,000 
chicks.  When  the  chicks  graduate  from  the  brooders  they  are 
placed  in  small  houses  and  taught  to  use  the  perch.    Here  they 

Digitized  Dy  v_3VJV./n:  i^ 


POULTBY  INDUSTBY  OF  PETALUMA,  OAL. 


321 


remain  until  the  sexes  are  separated  and  the  cockerels  are  marketed. 
There  are  no  yards  in  connection  with  some  brooding  houses,  while 
there  are  extensive  ones  in  connection  with  others.  , 

A  large  quantity  of  the  feed  is  of  mixed  grains  groimd  and  sold  as 
a  balanced  ration,  wheat  being  the  standard  feed.  Whole  com  is 
used  in  the  winter  months,  but  none  in  the  summer.  The  ground 
product  is  given  to  the  chicks.  The  com  used  comes  in  carload  lots 
from  eastern  States. 

COLD  STORAGE   FOR  EGGS. 

There  is  located  at  Petaluma  a  cold-storage  plant  with  a  capacity 
for  10,000  cases  (360,000  dozens)  of  eggs.  In  one  day  in  1903  this 
plant  paid  out  $3,529  for  16,927  dozens  of  eggs.  It  has  been  ascer- 
tained here  that  the  average  loss  of  eggs  placed  in  cold  storage 
amounts  to  the  very  small  number  of  2  for  each  case  of  36  dozens. 

THE   TURKEY   INDUSTRY  OF   CALIFORNIA. 

The  following  information  about  the  turkey  industry  in  California 
is  furnished  by  Mr.  Ed.  Hart,  of  Clements,  Cal. : 

The  turkey  industry  of  this  State  is  becoming  a  very  important  one.  During 
the  last  two  years  the  demand  has  exceeded  the  supply.  Turkeys  have  been 
grown  here  for  over  thirty  years,  but  the  demand  has  never  before  been  so 
steady  and  the  prices  so  remunerative  as  at  present.  The  demand  is  especially 
large  at  Thanksgiving  and  Christmas  times.  During  these  holiday  seasons  the 
San  Francisco  receipts  are  from  250  to  300  tons.  Besides,  Oregon  sends  from 
20  to  40  tons  more,  and  from  50  to  70  tons  come  from  the  East.  The  largest 
receipts  of  California  turkeys  were  formerly  from  the  southern  part  of  the 
State,  but  now  they  are  from  the  northern  part,  the  largest  producing  counties 
being  Colusa,  Glenn,  Tehama,  Mendocino,  and  Lake. 

The  prices  that  have  been  paid  for  turkeys  in  the  San  Francisco  market  diu*- 
ing  each  week  of  1903  and  1904  are  shown  in  the  following  table,  which  has 
been  compiled  for  use  here  by  J.  Zentner  &  Co.,  of  San  Francisco : 


Prices  of  turkeys  in  190S  and  1904, 


Date. 

Live. 

Dressed. 

Date. 

Live. 

Dressed. 

Grown. 

Toung. 

Grown. 

Young. 

1908. 
January  3 

Cents. 
17-18 
17-18 
17-18 
17-18 
17-18 
17-18 
17-18 
ie-18 
16-17 
IMl 

Cents. 

CenU. 
20-28 
21-23 
21-28 
1^21 
20-22 
20-22 
20-22 
18-20 
18-20 
18-20 

1906. 
Vf^iv.h  14 

CenU. 

16-17 
15-17 
16-17 
16-17 

CenU. 

CenU. 

18-20 

January  10 

March  21 

18-20 

January  17 

March  28 

18-80 

January  24 

April4 

January  81 

November  7 

20-23 

February  7 

November  14 

20-24 

February  U 

November  21 

21-24 

February  20L 

November  28 

Decembers 

December  12 

20-22 
21-28 
19-28 

28-26 

February  88 

26-28 

Marcli7 

20-28 
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Prices  of  turkeys  in  1903  and  1904 — Continued. 


^         Date. 

Live. 

Dressed. 

Date. 

Live. 

Dressed. 

Grown. 

Young. 

Grown. 

Young. 

1906. 
December  19 

CenU. 
19-21 
18-20 

16-18 
18-20 
14-16 
15-17 
15-17 
16-17 
15-17 
15-17 
16-17 
16-18 
16-18 
16-18 
18-18 
16-18 
16-18 
16-17 
15-17 
14-15 
14H5 
14-15 
14-15 
15-16 
14-16 

Cents. 

Cents. 
20-22 
20-28 

18-22 
22-26 

17-aO 
18-20 
18-20 
18-21 
18-21 
18-21 
16-21 
18-22 
18-22 
18-22 
18-22 
18-22 
18-22 
16-18 
18-20 
18-20 
18-20 
18-20 
18-20 

1904. 
June  1ft 

Cents. 
14-15 
14-15 

14-15 
15-17 
15-17 
15-17 
15-17 
16-17 
14-15 
14-15 
14-16 

14-15 
14-16 
14-15 
15-18 
17-20 
17-20 
14-15 
15-17 
16-18 
18-20 
20-22 
21-23 

CenU. 

Cents. 

December  25 

July  2 . 

July9 

1904. 

July  16 

jannAry  1      

July  23 

Jauuary  9 

July  90 

January  28 

Augrust  6 

24-25 
24-25 
24-25 
20-25 
20-22 
20-22 
20-22 
20-22 
18-22 
20-22 
20-22 
21-23 
20-22 
20-22 

January  80 

August  13 

February  6 

February  13 

August  20 

August  27 

September  3 

i  September  9 

Septembers 

September  24..'... 
1  October  15 

October  22 

October  29 

November  5 

November  12 

'  November  19 

1  November  28 

i  Decembers 

1  December  10 

'  December  17 

December  24 

February  27 

March  5 

March  19 

March  % 

April  9 

April  16 

April  23 

28-26 

April  80 

20-26 

Mav7 

12i-18 

MayU 

18  -28 

May  21 

22-25 

May  28 

20-22 

June  4 

24-27 

June  11 

December  31 

34-27 

In  this  State  the  farmer  who  a  few  years  ago  regarded  turkeys  as  a  nuisance 
which  could  not  be  tolerated  has  arrived  at  the  conclusion  that  turkey  raising 
is  a  soui*ce  of  great  profit  The  wives  and  children  of  farmers  have  taken  up  this 
Industry  vigorously.  There  is  no  live  stock  on  the  farm  that  is  raised  with  less 
trouble  and  expense  than  turkeys.  The  most  trouble  encountered  is  during  the 
first  six  weeks,  after  which  they  will  hunt  their  own  food.  One  hundred  young 
turkeys  can  be  maintained  the  first  six  weeks  on  $1  worth  of  feed.  Then  add 
to  this  about  $25  worth  of  feed  at  fattening  time  and  we  have  about  all  of  the 
cash  outlay.    The  income  from  the  lot  should  be  from  $200  to  $260. 
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INFORMATION  CONCERNING  THE  MILCH  GOATS." 

By  George  Fayette  Thompson,  M.  S., 
Editor  of  the  Bureau  of  Animal  Indjiistry, 

SOME  PRELIMINARY   REMARKS. 

In  these  days  the  American  people  are  not  only  willing  but  anxioos 
apparently  to  take  up  the  work  of  any  line  of  inquiry  or  experimenta- 
tion that  will  add  in  any  particular  to  the  wealth  or  happiness  of  man- 
kind. Mere  sentiment  exerts  but  little  influence  in  such  matters. 
''Will  it  pay?"  is  the  chief  question  concerning  any  new  proposition, 
whether  it  be  the  establishment  of  an  animal  industry,  a  factory,  or  a 
college,  and  the  permanency  of  the  thing  proposed  depends  upon  an 
affirmative  answer  to  this  question.  So  it  is  that  such  specialties  as 
the  raising  of  chickens,  ducks,  geese,  ostriches,  frogs,  etc.,  on  a  large 
scale  have  been  established. 

Notwithstanding  the  above  facts,  all  special  ^industries  like  those 
named  are  beset  with  ridicule  to  some  extent  and  are  thus  oftentimes 
unmistakably  hindered  in  their  progress.  Those  who  have  become 
interested  in  goats  have  expected  more  of  such  ridicule  than  they  have 
actually  received,  and  it  can  now  be  said  that  everybody  is  the  friend 
of  the  Angora.  Probably  the  highest  compliment  that  was  paid  to 
the  author's  bulletin  on  the  Angora  goat  was  by  one  of  the  celebrated 
papers  devoted  to  humor,  in  these  words:  "The  only  funny  thing 
about  the  book  is  that  the  author  treats  the  subject  seriously."  The 
author  could  wish  for  no  higher  compliment  for  this  work  on  milch 
goats.  The  goat  has  been  the  friend  of  man  from  the  beginning  and 
it  can  not  be  spared  now  without  creating  a  deficiency  in  the  sum  of 
human  comfort  and  happiness. 

Since  it  has  become  evident  that  the  Angora  goat  industry  is  quite 
securely  established  throughout  the  country  generally,  many  people 
have  very  naturally  begun  to  consider  the  possibilities  of  another 
industry,  which  in  some  respects  is  closely  allied  to  it,  namely,  the 
milch  goat  industry;  and  the  Bureau  of  Animal  Industry  has  found  it 
necessary  to  gather  a  large  amount  of  data  in  order  to  answer  the 
numerous  questions  that  it  has  received  concerning  every  phase  of 
milch  goat  management    These  requests  have  come  mainly  from  two 


a  Published  also  as  Bulletin  No.  68  of  this  Bureau. 
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•  classes  of  our  citizens — those  who  were  reared  in  f oreijfn  countries 
where  goat's  milk  was  very  largely  or  solely  used  and  those  who 
have  read  of  the  economy  of  goat  keeping  and  the  reported  value  of 
the  milk  for  children  and  sick  people.  The  second  class  includes 
many  physicians  who,  believing  in  the  hygienic  virtues  of  goat's  milk, 
would  like  to  see  goat  dairies  established  in  the  neighborhood  of  all 
large  cities,,  so  that  a  constant  supply  of  the  milk  might  be  available 
at  all  times. 

Milch  goats  are  a  prominent  feature  of  the  live  stock  industry  of 
Europe,  especially  in  Switzerland,  Italy,  Germany,  Austria,  France, 
Norway,  and  Spain.  They  are  peculiarly  adapted  to  the  needs  of  the 
poorer  classes  of  those  countries,  and,  to  a  large  extent,  it  is  this 
adaptability  that  recommends  them  for  many  localities  in  the  United 
States.  This  is  so  because  milk,  which  is  food  and  drink  to  all  man- 
kind, is  furnished  by  the  goat  in  cheap  form,  because  for  most  pur- 
poses its  quality  is  superior  to  cow's  milk,  and  also  because  the  yield 
of  milk,  when  size  of  animal  and  amount  of  feed  are  concerned,  is 
much  greater  than  that  of  a  cow. 

The  number  of  goats  in  the  world  could  be  only  roughly  estimated, 
and  to  say  how  many  milch  goats  there  are  among  them  would  be  but 
a  guess.  German  writers  on  milch  goats  have  estimated  that  there 
were  about  3,000,000  goats  in  the  German  Empire  in  1892.  As  there 
was  an  increase  shown*  for  every  decade  from  1873,  it  is  probable  that 
the  number  is  considerably  augmented  at  the  present  time. 

Dettweiler  (1892)  gives  some  statistics  regarding  the  milch  goat 
industry  of  Germany  which  are  interesting.  His  estimate  of  the 
annual  value  of  the  goat  business  is  as  follows: 

Ooats  and  goat  products  in  Germany,  1899. 

Value  of  goats 50, 000, 000  marks  ($11, 900, 000) 

Value  of  milk  produced 150, 000, 000  marks  (  35,700,000) 

Value  of  kids  slaughtered 7, 500, 000  marks  (     1, 785, 000) 

Value  of  goats  slaughtered 6, 500, 000  marks  (     1, 547, 000) 

Total 214, 000, 000  marks  (  50,932,000) 

It  therefore  appears  that  the  milch  goat  industiy  of  Germany  is 
worth  annually  about  $39,000,000,  after  the  value  of  foundation  flocks 
is  deducted.  It  is  indeed  a  business  of  no  small  importance,  and  for 
the  whole  of  Europe  the  total  value  must  certainly  reach  enormous 
proportions. 

It  is  officially  stated  that  the  production  of  goat's  milk  in  Switzer- 
land in  1901  was  19,875,000  gallons.  At  an  estimated  value  of  10 
cents  per  quart,  this  equals  nearly  $8,000,000.  The  number  of  goats 
there  of  both  sexes  and  of  all  ages  for  that  year  was  364,534,  which 
was  135,000  more  than  the  number  of  sheep.     Although  Switzerland 
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is  peculiarly  adapted  to  goat  raising,  we  should  remember  in  making 
comparisons  and  estimates  that  her  total  area  is  about  16,000  square 
miles  only,  and  that  much  of  it  is  in  mountain  tops  entirely  unavail- 
able for  any  use.  Indiana  is  more  than  twice  as  large  as  Switzerland, 
and  Texas  has  an  area  more  than  sixteen  times  as  great.  All  this 
shows  that  the  goat  business  of  that  little  Republic  is  of  considerable 
importance,  yet  most  cyclopedias  and  gazetteers  mention  it  in  a  word 
only  or  not  at  all. 

PRESENT  SITUATION. 

The  present  situation  regarding  a  milch  goat  industry  in  the  United 
States  is  confined  largely  to  an  awakening  interest,  although  there  are 
now  some  communities  of  foreigners  where  a  considerable  number  of 
goats  are  kept  for  milk,  the  kids  being  fitted  for  slaughter.  This  is 
specially  true  of  Italian  colonies.  Besides,  correspondence  of  this 
Bureau  has  brought  to  light  the  fact  that  occasionally  in  isolated 
places  the  common  American  goat  has  for  some  time  been  kept  in 
very  small  numbers  for  milk  production.  The  matter  has  been  given 
no  publicity,  yet  the  goats  have  apparently  fulfilled  all  expectations. 
For  instance,  A.  M.  Evans,  Lonaconing,  Md.,  mentions  a  few  goats 
in  his  possession  which,  when  first  in  milk,  yield  2  quarts  each  per 
day.  The  foundation  of  his  flock  was  gathered  together  in  Allegany 
County  several  years  ago  by  a  gentleman  upon  the  advice  of  a  physi- 
cian who  recommended  the  use  of  goat's  milk  for  an  invalid  in  the 
family.  The 'goats  increased  in  number  and  became  quite  well  known 
in  that  county,  but  they  were  attacked  by  ridicule,  which  proved 
almost  fatal  to  the  enterprise,  and  very  few  animals  remain  at  this 
time.  In  another  recent  letter  of  inquiry  about  sheep  in  New  Jersey, 
the  facts  came  to  light  that  there  are  about  500  goats  kept  by  the 
Italian  colony  at  Palisades  Park,  N.  J.,  and  that  a  good  revenue  is 
derived  from  the  milk,  butter,  and  kids.  In  all  probability  we  shall 
hear  of  several  other  such  instances,  especially  in  the  Southern  States, 
where  there  may  be  a  few  goats  only  in  a  place. 

In  discussing  the  situation  as  it  is  at  this  time,  it  seems  proper  to  men- 
tion here  the  efforts  made  by  Mrs.  Edward  Roby,  of  Chicago,  to  bring 
together  as  many  as  possible  of  the  best  American  milkers  and  to 
establish  a  flock  that  shall  tmnsmit  the  milk  characteristics  to  their 
progeny;  in  shoii,  she  is  seeking  to  develop  an  American  milch  goat. 
Her  purpose  is  philanthropic,  and  is  carried  out  by  furnishing  these 
goats  at  low  rates  and  on  easy  terms,  if  necessary,  to  the  heads  of 
such  households  as  are  most  in  need  of  them,  in  order  that  the  children 
may  be  better  nourished  and  be  relieved  largely  from  the  danger  of 
disease  that  lurks  in  much  of  the  cow's  milk  that  finds  its  way  to  such 
households.  Persons  living  in  the  suburbs  who  obtain  one  or  two  of 
these  goats  usually  have  a  lot  large  enough  for  the  animals  and  can 
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provide  feed  for  them.  This  should  insure  more  and  better  milk  than 
that  from  cows  which  they  have  been  in  the  habit  of  using,  and  they 
are  at  the  same  time  enabled  to  save  a  considerable  sum  on  the  gro- 
cery bill. 

Mention  will  be  made  elsewhere  of  the  purebred  milch  goats  that 
have  been  imported  into  the  United  States.  These  purebred  animals 
are  all  from  Switzerland  and,  with  one  exception,  were  imported  in 
April,  1904.  They  are  located  in  Ohio,  Maryland,  New  Jersey,  New 
York,  and  Massachusetts,  but  it  will  be  several  years  before  their 
influence  is  widely  felt. 

ECONOMY  OF  GOAT  KEEFINO. 

So  far  as  we  can  apply  the  leading  features  of  the  milch  goat  indus- 
trj'  of  Europe  to  the  conditions  prevailing  in  the  United  States,  it  can 
be  said  that  the  goat  is  needed  by  the  poor  man  who  can  not  afford  to 
keep  a  cow,  and  by  those  people  especially  who  live  in  the  suburbs  of 
the  large  cities  and  those  who  work  in  the  mining  districts.  Dairies 
should  also  be  conducted  according  to  approved  modern  methods,  so 
that  a  constant  supply  of  milk  may  be  had  for  sick  people  and  for 
children  whose  mothers  do  not  properly  nourish  them.  These  are 
matters  of  such  importance  that  German  writers,  referring  to  the 
industry  in  their  own  country,  say  that  the  milch  goat  in  its  later 
development  has  done  great  service  to  the  state,  in  that  it  supplies  a 
want  which  before  caused  great  unrest  among  the  peasantry. 

In  Germany  the  goat  plays  the  p^rt  in  the  households  of  poorer 
people,  especially  of  the  day  laborers,  that  the  cow  does  in  the  house- 
holds of  the  well-to-do  classes.  Hoffmann  says  that  the  proportion  of 
households  in  Germany  that  keep  goats  is  76  per  cent,  and  that  the 
keeping  is  not  confined  to  the  poorer  people,  but  that  the  prosperous 
middle  classes  consider  the  goat  of  advantage  to  them  also. 

It  furnishes  to  its  owner,  without  doubt,  the  best  milk  for  nourishing  infants,  for 
the  household,  for  the  cooking  of  food,  and  for  coffee,  besides  butter  and  cheese. 
When  one  considers  that  it  very  often  depends  solely  on  the  milk  production  of  the 
goat  whether  the  nutrition  of  the  child  and  the  whole  family  is  bad  or  good,  and  the 
nutrition  from  infancy  on  has  a  bearing  on  the  ability  to  perform  a  greater  or  a 
comparatively  small  amount  of  work  in  later  life,  then  one  will  believe  me  when 
I  say  that  the  goat  is  in  a  position  to  wield  a  great  influence  in  sustaining  life. — 
Dettweiler. 

Petersen,  with  the  peasantry  of  Germany  in  mind,  sums  up  the 
worth  of  the  goat  in  this  manner: 

(1)  The  possibility  of  procuring  a  goat  is  generally  within  the  reach  of  the  poorest 
families;  (2)  the  risk  and  the  insurance  premium  are  disproportionately  much  less  in 
the  case  of  the  goat;  (3)  the  goat  utilizes  its  food  better  than  the  cow,  and  gives  con- 
siderably more  milk  in  proportion  to  its  body  weight;  (4)  the  goat  is  satisfied  with 
little  feed,  and  with  feed  of  any  sort,  which  is  to  be  had  at  much  less  cost;  (5)  by 
keeping  two  goats  instead  of  a  cow,  the  family  of  the  workingman  may  be  provided 
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during  the  entire  year  with  milk  by  the  proper  regulation  of  the  time  of  the  birth  of 
the  kid;  (6)  the  goat  gives  a  more  wholesome  milk  than  the  cow  and  the  milk  is 
richer  in  fats. 

As  to  the  question  of  human  nourishment,  the  goat  occupies  an  important  position. 
It  yields  a  wholesome  nourishment  for  the  family,  serves  as  a  useful  and  agreeable 
occupation  for  wife  and  children,  and  awakens  in  its  owner  a  desire  for  industry  and 
a  spirit  of  frugality.  So  long  as  the  workingman  is  happy  in  the  possession  of  a 
business,  has  a  small  bit  of  ground  to  call  his  own,  and  has  a  profitable  domestic 
animal,  just  so  long  will  he  be^an  opponent  of  social  strife;  a  careful  provider  for  his 
family,  and  an  adherent  of  some  recognized  creed. — HUpert. 

In  Saxony  the  goat  plays  an  important  r61e  as  the  source  of  the  milk  of  the  house- 
hold; likewise  that  the  homes  that  are  here  under  consideration  belong  to  that  class 
of  people  who  are  without  much  means.  Especially  in  the  industrial  districts  of  the 
mountains,  with  a  preponderance  of  the  smaller  manufactories,  the  goat  is  the  sup- 
porter of  the  family— in  a  broad  sense,  of  the  people  among  which  it  finds  its  mani- 
fold uses.  In  this  way  it  comes  about  that  goat's  milk  is  such  a  universally  estab- 
lished food  material,  and  one  of  which  the  people  have  become  so  fond,  that  they  will 
pay  the  same  price  (or  in  many  places  even  a  pfennig  higher  price)  for  it  than  for  cow's 
milk,  which  latter  serves  to  help  out  when  there  is  a  scarcity  of  goat's  milk.  The 
reason  for  this  may  be  found  in  the  higher  nutritive  value  of  goat's  milk,  and  the 
assertion  is  often  made  here  that  anyone  who  has  become  accustomed  to  the  use  of 
goat's  milk  for  coffee  feels  it  a  degradation  if  he  is  compelled  to  be  content  with  cow's 
milk  in  its  stead,  which  is  not  so  pleasant  to  the  taste  and  is  poorer  in  fat  than  goat's 
milk.  But  the  goat  is  beginning  to  rise  in  prominence  and  gain  in  numbers  in 
highly  developed  thickly  settled  districts  where  the  people  are  more  prosperous. — 
Dettweiler. 

We  had  a  terrible  season  last  year  and  most  of  us  lost  heavily  in  sheep,  but  the 
goats  kept  us  going  on  their  milk  all  the  time;  and  it  was  in  that  dry  time  that  I 
overcame  my  prejudice  and  ate  and  relished  goat  meat,  or,  as  you  would  call  it, 
venison.  The  goats  served  us  well  until  the  rains  came.  I  have  just  asked  my  girls 
about  the  flock,  and  they  tell  me  they  milk  eighteen  nannies  and  make  from  4  to 
6  pounds  of  butter  weekly  from  them  and  have,  besides,  an  abundance  of  milk  for 
our  household  of  seven  and  a  hired  man. — /.  B.  Chisholm^  Queensland^  Australia. 

Such  remarks  as  the  above  might  be  copied  by  the  score  from  for- 
eign books  and  journals,  but  those  given  are  sufficient  to  show  the 
conditions  under  which  the  goats  are  kept  and  that  some  of  those  con- 
ditions obtain  in  the  United  States  and  are  responsible  for  the  growing 
interest  in  milch  goats.  It  will  no  doubt  occur  with  this  new  industry, 
as  it  has  occurred  with  others  at  the  beginning,  that  many  will  enter 
it  who  will  become  overenthusiastic  from  a  little  success,  while  others, 
expecting  much,  will  condemn  all  because  of  a  little  success  only. 
Neither  of  these  classes  will  be  helpful  to  the  industry.  If  a  milch 
goat  industry  is  to  succeed  in  this  country,  it  must  be  upon  rational 
lines. 

CLIMATE   AND  SOIL. 

The  climate  suitable  for  milch  goats  is  as  varied  as  the  breeds  of  the 
animals  themselves.  It  would  not  be  safe,  in  the  absence  of  actual 
experience,  to  say  that  the  long-haired  goats  are  best  suited  to  the 
colder  climates  and  the  short-haired  ones  suitable  for  the  warmer 
climates  only;  for  in  Switzerland,  Germany,  France,  Italy,  Spain,  and 
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Malta  there  are  found  both  kinds,  while  in  Syria,  where  there  are 
extremes  of  temperature  (from  almost  perpetual  snow  on  Mount 
Hermon  to  tropical  heat  at  Joppa  and  the  Dead  Sea),  the  goats  are  of 
.  the  long-haired  variety.    The  goats  of  Egypt,  too,  are  long  haired. 

However,  notwithstanding  the  above  facts,  experience  with  goats 
in  the  United  States  shows  that  the  short-haired  variety  will  suf- 
fer with  cold  if  no  protection  is  provided.  The  long-haired  ones 
in  the  cold  climates  of  the  Northern  States  are  almost  entirely  of 
the  Angora  breed,  and  these  appear  to  thrive  better  in  such  climates 
than  in  the  warmer  climates  of  the  South.  Practically  all  of  our  long- 
haired goats  not  of  the  Angora  breed  are  in  the  Southwest,  where  the 
climate  is  usually  very  warm,  having  sometime  come  over  the  border 
line  from  Mexico.  So  we  find  short-haired  goats  in  the  North,  where 
the  climate  in  winter  is  unpropitious,  and  long-haired  ones  in  the 
South,  where  the  long  hair  is  not  necessary  to  protect  them  from  the 
cold. 

In  all  probability  it  will  be  found  by  experience  that  the  long-haired 
milch  goats  will  thrive  in  all  parts  of  the  United  States  if  proper  care 
is  given  them,  and  that  most  of  the  short-haired  varieties  will  also  do 
as  well;  b^t  the  matter  of  care  is  of  prime  importance,  and  goats 
should  receive  the  same  rational  treatment  that  dairy  cows  get. 

All  goats  are  alike  in  their  aversion  for  cold  rains  and  sleet  storms, 
which  are  detrimental  in  large  degree,  and  these  conditions,  where  they 
recur  often,  must  be  considered  as  drawbacks.  Goats  do  not  like  rain 
at  any  time,  but  in  the  warm  season  they  are  not  injured  by  it. 

The  ideal  locality  for  goats  is  one  that  is  high  and  rocky,  with  an 
abundance  of  vegetation  upon  which  they  may  graze  and  browse,  but 
such  a  high  location  is  not  essential.  If  the  air  is  quite  dry,  this  makes 
it  all  the  better.  The  animals  do  well  on  level  land,  provided  it  is  not 
swampy  and  is  well  drained.  Soil  composed  principally  of  stiff  clay,  so 
that  the  surface  water  can  not  rapidly  percolate  away,  should  be 
avoided  as  an  exclusive  pasture  for  goats.  However,  if  the  animals 
can  have  access  to  such  land  with  a  free  run  to  higher  and  drier  soil, 
it  will  not  prove  altogether  objectionable.  They  will  feed  largely  upon 
the  wet  land,  but  will  seek  the  higher  parts  for  rest  and  to  sleep  at 
night.  If  given  such  a  pasture  their  feet  should  frequently  be  exam- 
ined for  evidences  of  foot-rot.  Wet  soil  is  more  conducive  to  a  rapid 
growth  of  the  hoofs,  which  should  be  kept  trimmed.  This  trimming 
is  done  by  natural  methods  where  the  goats  have  access  to  pastures 
containing  rocks  and  gravel. 

A   CXJNSIDBBATION  OP  THE  MILK. 

Foreign  writers  almost  unanimously  agree  in  their  claims  as  to  the 
value  of  goat's  milk  for  invalids,  for  children,  and  for  cookery.  Some 
of  them  regard  it  as  most  beneficial  when  taken  medicinally  for  certain 
diseases  and  ailments.    The  claim  is  generally  made  thilzil  k  a^^lu^ljt 
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free  at  all  times  from  the  germs  of  tuberculosis ;  but  this  is  a  matter 
which  will  be  discussed  under  another  head,  since  it  concerns  the 
animal  itself  as  well  as  the  milk. 

There  is  a  considerable  number  of  sanitariums  in  France  and  Switzer- 
land where  goat's  milk  is  advertised  as  a  prominent  feature  of  treat- 
ment. In  these  places  this  milk  is  the  principal  kind  used  in  the  cook- 
ing, and  the  patients  are  encouraged  to  drink  as  much  of  it  raw  as  they 
can.  The  reports  that  come  from  such  institutions  are  very  flattering 
to  the  medicinal  worth  of  goat's  milk,  yet,  in  order  that  too  much 
reliance  may  not  be  placed  upon  this  milk  generally,  it  should  be 
remembered  that  the  animals  in  tht>se  mountainous  localities  must 
themselves  surely  be  in  most  excellent  health,  having,  as  they  do,  the 
purest  of  air,  feed,  and  water ;  and  the  patients,  too,  are  no  doubt 
greatly  benefited  by  the  same  pure  air  and  water. 

The  milk  is  specially  recommended  for  infants  because  of  its  simi- 
larity in  composition  to  the  mother's  milk ;  and  the  literature  is  full 
of  instances  of  success  attending  the  use  of  the  milk  with  children  that, 
previous  to  its  use,  were  rapidly  wasting  away.  The  writer  has  in 
mind  several  specific  instances  of  the  same  character  which  have 
occurred  in  the  United  States.  The  Milch-Zeitung  says,  however,  that 
most  authors  who  are  assured  of  the  complete  digestibility  of  goat's 
milk,  and  who  recommend  its  use  above  all  others,  base  their  opinions 
on  results  obtained  from  feeding  children  several  months  old.  It  is 
pointed  out  that  the  digestibility  of  goat's  milk  depends  largely  upon 
the  action  of  the  salivary  glands,  and  that  these  glands  in  infants  pro- 
duce very  little,  if  any,  saliva  previous  to  the  cutting  of  their  teeth. 
Whatever  there  may  be  in  this  contention  its  discussion  will  be  left  to 
the  medical  fraternity  for  experimentation.  There  can  hardly  be  a 
doubt,  however,  as  to  the  wholesomeness  of  the  milk  for  children,  the 
term  being  used  in  a  general  sense. 

It  is  interesting  to  note  here  that  of  all  domestic  animals  the  goat 
is  probably  the  best  foster  mother.  She  will  readily  adopt  infants, 
calves,  lambs,  colts,  or  pigs.  In  some  countries  infants  take  the  milk 
direct  from  the  udder,  and  for  this  pui^pose  the  goat  willingly  enters 
the  house,  says  B.  R.  Haddrup,  and  seeks  the  infant  on  the  bed. 
Haddrup  also  says  that  the  goats  conceive  a  liking  for  the  life  which 
they  nourish,  '*  since  they  conduct  themselves  with  extraordinary  will- 
ingness toward  the  one  who  takes  their  milk  in  the  matter  of  gratify- 
ing the  whims  of  the  suckling  or  of  the  person  who  milks  them." 
With  lambs  they  will  lie  down  entirely  when  these  can  not  reach  the 
teats. 

Below  are  quoted  some  opinions  from  writers  upon  the  subject 
regarding  the  use  of  goat's  milk: 

Apart  from  ita  medicinal  qualities,  however,  goat's  milk  is,  for  domestic  purposes 
alone,  far  superior  to  the  ordinary  milk  supplied  by  dairymen^jip  all  phoiiave  irml 
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it  can  testify.  Boiled  and  used  with  coffee  it  is  delicious,  giving  the  latter  a  rich, 
creamy  appearance,  while  a  few  drops  ii).  a  cup  of  tea  are  more  than  equivalent  to  a 
'  teaspoonful  of  cow's  milk.  When  used  in  cakes  and  puddings  its  superiority  is 
quickly  apparent,  both  to  the  sight  and  taste,  imparting  a  rich  yellow  color  to  these 
articles  when  cooked,  and  thereby  acting  economically  by  lessening  the  requisite 
number  of  eggs.  Its  only  disadvantage  for  cooking  purposes  is  its  liability  to  curdle, 
which  it  is  very  apt  to  do  if  used  rather  old.  It  bears  diluting  well,  and  even  when 
mixed  in  the  proportion  of  half  and  half  is  by  no  means  **sky  blue." — Pegler. 

Invalids  for  whom  a  milk  diet  is  prescribed  will  find  goats  by  far  the  best  source 
of  supply,  as,  besides  being  better  in  feeding  power,  goat's  milk  is  very  much  easier 
of  digestion  than  that  of  the  cow,  the  reason  being  probably  the  extreme  minuteness 
of  the  fat  particles.  For  this  reason,  also,  the  cream  does  not  rise  so  rapidly,  and 
thus  the  milk  contains  almost  the  same  amount  throughout  the  day,  a  peculiarity 
which,  while  it  is  a  disadvantage  where  the  making  of  butter  is  the  object  in  view, 
is  of  great  advantage  in  cases  where  it  is  desired  to  use  the  milk  in  its  natural  state. 
Cream  rises  most  rapidly  in  the  first  few  hours  that  milk  is  kept;  hence,  in  feeding 
an  infant  or  invalid  upon  cow's  milk,  it  will  be  seen  that  the  cream  will  be  in 
greater  proportion  at  the  beginning  of  the  day,  and  the  food  approximate  more  to 
skimmilk  as  the  day  advances — a  variation  that  may  be  quite  enough  to  derange  an 
infant's  digestive  organs. — Hook, 

It  would  seem  that  goat's  milk,  which  has  for  so  long  a  time  been  rejected  on 
account  of  its  odor  and  composition,  is  about  to  be  used  much  more  extensively. 
Doctor  Marfan  has  shown  that  in  fresh  milk  there  are  certain  zymOses  which  are 
destroyed  by  heat  The  goat's  milk  does  not  contain  any  more  casein  than  woman's 
milk,  and  according  to  Crepin's  analysis  the  amount  of  casein  and  butter  is  about 
the  same  as  in  human  milk.  Doctor  Boissard,  obstetrician  of  the  Paris  hospitals,  pub- 
lished last  year  a  report  on  the  results  given  by  the  use  of  goat's  milk,  and  the  latter 
were  favorable.  There  is  a  special  establishment  in  Paris  where  goats  from  the 
French  and  Swiss  Alps  are  kept.  The  greatest  cleanliness  is  observed,  the  jugs  being 
washed  in  boiled  water  at  milking  time;  the  milkmen  are  obliged  to  wash  their 
hands  with  soap;  and  the  bottles  and  milk  cans  are  sterilized  by  being  boiled  in  a 
solution  of  carbonate  of  sodium.  It  is  a  well-known  fact  that  the  goat  does 
not  readily  contract  tuberculosis,  and  this,  of  course,  is  a  guaranty  of  some 
importance. — The  Medical  T\mes,  May,  1902;  Modem  Medicine^  July,  190 f. 

Goat's  milk  has  the  advantage  over  cow's  milk  of  being  free  from  tubercle  bacilli, 
and  can  be  taken  quite  fresh.  Contrary  to  general  opinion,  the  taste  is  not  disagree- 
able if  the  animals  are  properly  selected  and  properly  kept,  being  considered  of  a 
more  delicate  flavor  than  cow's  milk.  The  quantity  of  fats,  casein,  and  salt  varies 
greatly  in  the  different  varieties  of  goat  For  infants  and  dyspeptics  the  weaker 
milk  may  be  chosen,  while  the  stronger  answers  better  for  debilitated  subjects. — 
Paris  Journal  of  Medicine. 

Goat's  milk  is  said  by  physicians  here  to  be  freer  from  the  tubercles  [germs]  and 
more  nourishing  than  any  other  milk,  and  hence  is  often  prescribed  for  patients 
with  a  consumptive  tendency.  I  am  told  that,  except  for  the  above-mentioned 
qualities,  goat's  milk  is  of  no  greater  value  than  the  milk  of  the  cow.  In  fact,  it  is 
stated  that  the  latter,  when  boiled,  is  quite  as  good  as  the  milk  of  the  goat;  but, 
inasmuch  as  many  persons  dislike  boiled  milk,  fresh  goat's  milk  is  prescribed  in- 
stead. In  French  Switzerland— at  Lausanne,  Vevy,  and  other  places — boys  go  from 
house  to  house  with  a  half  dozen  goats,  supplying  milk  as  it  is  called  for  by  milking 
the  animals  on  the  premises.  *  *  *  The  Canton  of  Appenzell,  in  northeastern 
Switzerland,  is  particularly  noted  for  **Kurorte,*'  whence  is  dispensed  the  milk  of 

the  cow  and  the  goat — ConstU- General  Irving  B,  Eichman,  in  Consular  Report.  1898. 

uigitizeci  Dy  x^v^  v^  v  iv^ 
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CHARACTBRI8TIC8  OF  GOAT'S  MILK. 

Besides  the  matters  of  flavor  and  odor,  which  are  discussed  elsewhere, 
the  leading  characteristic  of  goat's  milk  is  the  small  size  of  the  fat 
globules.  These  are  so  small,  according  to  Voelcker,  that  hardly  any- 
cream  rises  on  allowing  the  milk  to  stand  at  rest  for  twelve  hours  or 
longer.  Referring  to  certain  tests,  he  said:  * '  One  of  the  samples  threw 
up  scarcely  1  per  cent  of  cream  and  two  others  none  at  all  on  standing 
for  twenty-four  hours."  This  condition  of  the  milk  makes  the  ordinary 
method  of  separating  the  cream  impracticable. 

As  to  the  keeping  quality  of  goat's  milk,  Pegler  says  it  is  not  equal 
to  that  of  cow's  milk,  but  some  tests  in  the  United  States  within  the 
past  year  showed  that  there  was  no  more  difliculty  connected  with  the 
keeping  of  goat's  milk  than  that  of  cow's  milk.  There  seems  to  be  no 
reason  why  there  should  be  anything  inherent  in  this  milk  that 
would  tend  to  cause  it  to  *' change"  sooner  than  cow^s  milk;  and  exper- 
iments will  probably  show  that  the  keeping  quality  of  the  milk  of 
goats,  as  well  as  that  of  cows,  depends  not  upon  any  inherent  charac- 
teristic of  the  milk,  but  upon  the  cleanliness  exercised  in  drawing  it 
and  caring  for  it. 

The  color  of  the  milk  is  nearly  always  pure  white.  When  a  doe  is 
**  fresh,"  or  has  but  recently  kidded,  there  are  rare  instances  when 
the  milk  is  tinged  slightly  with  a  yellow  color. 

YIELD  OF    MILK. 

The  first  question  that  most  people  ask  concerning  this  industry  is, 
"How  much  milk  will  a  goat  give?"  A  moment's  reflection  is  suffi- 
cient to  convince  one  that  this  question  can  not  be  given  a  definite 
answer.  Such  matters  as  the  healthfulness  of  the  animals,  the  char- 
acter of  feed,  the  regularity  of  feeding,  the  kind  of  breed,  the  age  of 
the  animal,  etc.,  have  an  important  bearing  upon  the  quantity  of  milk 
produced. 

A  doe  that  yields  less  than  a  quart  a  day  is  not  considered  a  good 
milker;  if  she  yields  2  quarts  a  day  she  may  be  regarded  as  profitable, 
provided  lactation  may  be  maintained  six  or  seven  months.  Pegler 
says  that  a  doe  yielding  3  pints  a  day  with  her  first  kid  ''need  not  be 
set  aside  as  an  indifferent  animal,  as  she  will,  in  all  probability,  give 
twice  that  quantity  on  subsequent  occasions."  The  German  literature 
is  full  of  instances  of  goats  that  yield  4  and  5  quarts  per  day,  and  it 
appears  that  the  average  in  Germany  and  Switzerland  must  be  not  far 
from  3  quarts.  Indeed  it  is  stated  by  German  writers  that  many  goats 
yield  ten  times  their  body  weight  of  milk  annually,  and  exceptional 
animals  as  much  as  eighteen  times  their  weight. 

In  its  form  the  goat  exhibits,  as  it  were,  the  complete  type  of  a  milch  animal,  and 
by  demonstration  gives  annually  ten  to  sixteen  times  its  own  weight  in  milk,  and 
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considerably  more  even,  whereas  in  the  case  of  the  cow  we  must  be  well  satisfied 
with  five  times  its  weight — Petersen, 

The  milk  reaches  ordinarily  ten  to  twelve  times  the  body  weight,  exceptionally 
eighteen  times  this  weight,  in  each  year.  In  the  case  of  very  good  goats,  from  4  to 
5  liters  o  can  be  produced  for  each  kilogram  of  body  weight,  or,  at  the  least  estimate, 
double  what  a  good  milch  cow  can  show  for  each  kilc^ram  of  her  weight. — Zum, 

If  we  take  the  live  weight  of  a  goat  at  30  kilograms  (66  pounds)  and  the  annual 
yield  of  milk  at  only  300  kilograms  (660  pounds),  it  will  appear  that  goats  yield  in 
milk  in  one  year  ten  times  their  live  weight.  Animals  with  large  milk-yielding 
capacities  can,  if  well  fed,  yield  annually  800  kilograms  (1,760  pounds),  or  even 
more. — Fleischmann, 

Petersen  states  that  one  Langensalzaer  goat  gave  1,800  liters  in  one 
year,  and  that  this  breed  has  been  known  to  give  a  maximum  daily 
yield  of  10  liters. 

As  suggested  in  the  first  paragraph  on  this  subject,  the  matter  of 
quantity  depends  much  upon  the  breed.  Probably  the  heaviest  milker 
of  all  the  breeds  is  the  Nubian,  which  is  not  adapted  to  most  parts  of 
the  United  States.  This  breed  yields  from  6  to  12  liters  per  day.  The 
Swiss  breeds  often  yield  4  liters  per  day.  Dettweiler  publishes  the 
annual  yield  of  twenty-four  goats  in  the  vicinity  of  Altenburg,  Geising, 
and  Lauenstein,  as  follows: 

Liters. 

9  gave 600  to     700 

7gave TOato     800 

4  gave 800  to     900 

Igave 900  to  1,000 

3gave  over 1,000 

Ten  animals  in  the  city  of  Sebnitz  were  also  reported  upon,  and 
their  annual  yield  was  as  here  shown: 

LItere. 

2  gave 600  to     700 

2  gave 700  to     800 

3  gave 800  to     900 

Igave 900  to  1,000 

Igave 1,100  to  1,200 

1  gave  over 1, 200 

It  should  be  stated  in  connection  with  the  above  results  that  these 
goats  were  not  purebred  animals,  but  they  had  been  bred  from  selected 
parents,  which  is  true  of  most  of  the  goats  of  Germany.  This  may 
indicate  a  policy  for  us  to  pursue  in  this  country,  where  we  are  not  so 
fortunate  as  to  have  many  purebred  animals;  the  two  instances  men- 
tioned below,  while  no  doubt  very  rare  cases,  nevertheless  show  the 
possibilities  in  this  line. 

Col.  I.  Washington  Watts,  of  South  Carolina,  crossed  an  Angora 
buck  upon  a  common  doe,  and  thus  produced  a  doe  that  gave  *'4:  quarts 
of  as  good  milk  as  any  cow  on  my  plantation."    Elsewhere  is  shown 

a  A  liter  equals,  approximately,  lA  quarts,  the  decimal  equivalent  being  1.05668.]^ 
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a  picture  of  Watita  (pi.  28,  figs.  1  and  2),  an  American  milch  goat. 
According  to  her  owner,  '^  when  fresh  she  was  milked  three  times  a 
day  and  gave  almost  a  gallon  of  milk  per  day  of  very  good  quality." 
The  quotations  given  above  are  from  authors  who  write  of  the  best 
breeds  of  goats  in  countries  where  they  have  done  well  for  scores  of 
years;  but  while  every  condition  in  the  United  States  seems  to  be  fav- 
orable to  the  milch  goat  industry,  it  is  possible  that  some  difficulties 
may  be  encountered.  In  England,  for  instance,  the  climate  is  not  so 
well  adapted  to  goat  keeping  as  that  of  other  European  countries,  and 
some  breeds,  indeed,  can  not  exist  thei-e.  One  of  the  results  in  Eng- 
land is  the  reduced  yield  of  milk.  Pegler's  statement  below  is  doubtless 
based  upon  this  fact: 

I  have  received  positive  assurance  of  full  4  quarts  having  been  reached,  but,  as  I 
never  myself  saw  a  goat  that  gave  a  gallon  per  day,  I  can  not  vouch  for  the  accuracy 
of  the  statement.  The  largest  quantity  I  ever  obtained  myself  was  3|  quarts,  accu- 
rately measured,  the  milking  being  performed  thrice  daily,  and  with  the  utmost  regu- 
larity. I  should  state,  however,  that  special  feeding  had  to  be  adopted  to  keep  up 
this  yield,  the  animal  being  naturally  a  voracious  eater,  and  with  an  extraordinary 
fondness  for  water. — Pegler. 

Several  of  the  quotations  gii^en  under  this  head  refer  to  the  body 
weights  of  the  goats,  and  the  question  will  arise  as  to  the  weights  of 
the  different  breeds.  Wherever  reliable  information  has  been  available 
on  this  matter  it  has  been  included  in  the  description  of  the  breeds; 
but  it  is  a  matter  of  regret  that  the  average  weights  of  a  very  few  only 
of  the  breeds  are  to  be  found. 

COMPOSITION   OP  THE  MILK. 

It  is  not  probable  that  any  two  analyses  of  the  milk  of  any  breed 
would  agree;  indeed,  analyses  of  the  milk  from  one  animal  taken  at 
different  times  of  the  day  seldom  agree  exactly.  The  ingredients  of 
milk  are  influenced  by  the  breed,  by  the  kind  of  feed  consumed,  by  the 
time  of  day  when  the  milk  is  drawn,  by  the  particular  part  of  the 
milk — whether  the  first  or  the  last  part — and  by  other  minor  causes. 
Therefore  any  analysis  must  serve  only  in  a  general  way  to  show  what 
the  proportionate  ingredients  may  be. 

Composition  of  goat's  and  cow's  milk. 
[(Eaterreichisches  landwlrtschaftliches  Wochenblatt.] 


Element. 

Goat's 
mUk. 

Cow's 
milk. 

Water 

Percent. 

85.6 

.7 

3.5 

1.8 

4.6 

3ClDy  VJ\ 

Percent. 
87.6 

7 

Dry  substance 

Casein 

8.6 

.6 

8.5 

Albumin 

Fat 

Sugar  

Uigltiz 
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FLAVOR  AND  ODOR  OF  THE  MILK. 

The  flavor  of  the  milk  of  the  goat  is  affected,  as  is  the  milk  of  the 
cow,  by  the  character  of  feed  and  surroundings.  The  milch  goat  is 
generally  regarded  as  a  scavenger;  and  because  it  is  a  scavenger  and 
thus  able  to  secure  a  living  and  produce  milk  without  expense  to  its 
owner,  it  is  kept  in  foreign  countries  by  those  who  are  unable  to  pro- 
vide feed.  Most  of  the  milch  goats  of  Italy,  of  Malta^  and  of  the  Ori- 
ent subsist  in  this  way,  and  therefore  one  can  easily  understand  how 
the  notion  has  become  so  prevalent  that  all  goat's  milk  is  of  poor  flavor 
and  bad  odor. 

The  American  people  understand  fully  the  causes  that  produce  bad 
milk  in  cows,  and  will  not  expect  anything  radically  different  in  the 
goat.  If  the  goats  are  permitted  to  roam  about  the  streets  and  alleys 
at  will  and  pick  up  garbage,  one  may  expect  to  find  the  milk  off  in 
flavor.  In  European  countries  the  animals  supplement  their  diet  of 
garbage  with  such  weeds  and  twigs  as  they  can  secure  by  the  roadside 
and  on  the  mountains,  and  this  vegetation  consists,  to  a  considerable 
extent,  of  aromatic  plants  and  shrubs.  All  these  things  have  their 
influence  upon  the  flavor  of  the  milk. 

The  principal  source  of  the  bad  odor  so  frequently  noticed  in  goat's 
milk  is  the  dirt  which  falls  from  the  body  of  the  animal  into  the  milk 
at  milking  time.  This  may  be  very  easily  understood,  and  the  matter 
of  cleanliness  in  milking  is  at  once  suggested  as  the  remedy.  Another 
conmion  source  is  the  buck,  whose  skin  emits  the  odor  so  characteristic 
of  nearly  all  breeds  of  goats.  Proper  care  is  not  exercised  in  keeping 
the  buck  separated  from  the  does  that  are  giving  milk.  It  is  specially 
objectionable  to  have  the  buck  near  during  the  operation  of  milking, 
as  the  milk  readily  absorbs  the  odor. 

That  milk  when  produced  and  drawn  under  proper  conditions  is  free 
from  ill  flavor  and  bad  odor  is  attested  by-all  those  gentlemen  who 
recently  imported  goats  from  Switzerland.  It  is  true  that  there  is  a 
natural  taste  which  enables  one  to  distinguish  it  from  cow's  milk,  but 
it  is  not  unpleasant. 

The  remedies  for  the  objectionable  features  of  ill  flavor  and  bad 
odor  lie  in  the  proper  feeds  and  feeding  and  in  the  management  of  the 
animals.  These  are  subjects  which  will  receive  attention  elsewhere. 
However,  it  seems  desirable  to  quote  here  some  opinions  on  these 
matters  as  expressed  by  foreign  writers: 

Many  persons  are  impressed  with  the  idea  that  this  milk  has  a  peculiar  flavor,  but 
this  impression  is  entirely  erroneous,  for  when  drawn  dean  from  an  animal  in  health 
it  resembles  cow's  milk,  both  in  taste  and  appearance,  the  only  difference  being  that 
it  is  richer,  thicker,  and  slightly  sweeter,  containing  as  it  does  a  larger  proportion 
of  sugar  and  cream  and  less  water. — Pegler, 

The  milk  from  goats  fed  upon  what  an  English  meadow  or  roadside  yields  has  no 
flavor  to  distinguish  it  from  cow's  milk,  except,  perhaps,  its  extra  sweetness  and 
creamineBB;  in  short,  it  is  only  distinguishable  by  its  BnpenQj^,m^ffmiKjKj^  iv 
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An  aftertaste  of  goat's  milk,  according  to  statements  of  veterinarians,  should  not 
exist,  and  if  any  such  taste  or  smell  should  exist  it  must  be  traced  to  unclean  stables 
or  bad  feed.  Even  cow*s  milk  very  frequently  smells  badly  under  these  conditions. — 
Milch'ZeUung. 

It  [the  milk]  possesses  a  singular  but  not  unpleasant  sharp  taste,  the  strength  of 
which  vanes  with  the  feeding  and  keeping.  The  better  the  feed,  the  cleaner  the 
bedding,  the  better  ventilated  the  stall,  and  the  more  painstaking  the  care,  just  so 
much  more  pleasing  will  be  the  taste  of  the  milk.  The  goatish  taste  is  always  to  be 
attributed  to  the  lack  of  attention  to  one  or  more  of  these  points. — DettweiUr, 

A  scrupulous  care  of  the  skin  itself  is  absolutely  necessary,  even  with  the  best  con- 
ditions of  bedding.  If,  on  the  one  hand,  the  pores  of  the  skin,  which  partly  serve  to 
bring  air  into  the  body  and  partly  to  emit  excrementitious  materials  from  it,  l)ecoine 
filled  with  dirt  and  stopped  up,  metabolism  suffers;  and,  on  the  other,  the  materials 
remain  in  the  body,  the  proper  excretion  of  which  is  interfered  with.  Thus  the 
rather  unpleasant  aftertaste  of  goat's  milk,  for  the  most  part,  is  to  be  traced  to  the 
fact  that  the  gaseous  and  liquid  excrementitious  materials  can  not  pass  from  the 
body  because  of  the  occlusion  of  the  pores  of  the  skin,  and  they  therefore  impart  to 
the  milk  their  unpleasant  taste.  The  milk  of  healthy  and  cleanly  goats  has  the  same 
good,  wholesome  taste  that  cow's  milk  has,  and  excels  it  in  the  amount  of  fat  and 
albumen  contained.  For  these  reasons  it  is  imperative  carefully  to  observe  the  fol- 
lowing points:  (1)  To  clean  with  a  brush  and  comb — first  upward,  then  lightly 
downward — each  day;  (2)  to  wash  the  goats  with  soda  water  or  soapsuds  on  still, 
sunny  days  in  the  spring  before  turning  them  out  to  pasture,  and  again  in  the  fall 
before  housing  them,  repeating  the  operation  a  few  days  later  in  each  season;  by 
this  means  all  vermin  is  destroyed  and  many  skin  diseases  prevented;  (3)  to  look 
carefully  after  the  cleanliness  of  the  udder  by  washing  it  frequently  and  with  great 
care  and  pains. — Kloepfer, 

It  is  admitted  that  goat's  milk  sometimes  has  the  smell  of  the  buck.    Much  can 
,  be  done  toward  lessening  this  and  toward  its  ultimate  entire  removal  by  furnishing 
a  dry,  sweet  stall  bedded  with  lots  of  clean  straw,  by  good  care  of  tho  skin,  and  by 
permitting  the  continuance  as  long  a  time  as  possible  in  the  open  air. — Ztirn. 

PERIOD  OP  LACTATION. 

There  are  many  conditions  which  have  an  influence  upon  the  period 
of  lactation,  such  as  breed,  individuality,  feed,  and  regularity  of 
milking.  Purebred  goats  yield  milk  a  much  longer  time  than  other 
kinds.  This  is  owing  to  the  fact  that  they  have  been  bred  with  a  long 
period  of  lactation  as  one  of  the  leading  objects  in  view.  It  is  also 
true  that  individuals  among  all  breeds  excel  in  this  particular,  a  fact 
which  is  not  uncommon  among  cows.  Good  feed  regularly  supplied 
is  a  necessity  to  a  long  period  of  lactation,  and  everyone  who  has 
handled  cows  knows  how  necessary  it  is  that  the  milking  be  done 
regularly  if  a  full  and  constant  flow  is  to  be  maintained.  The  same 
principles  hold  good  with  goats. 

It  may  be  said  in  a  general  way  that  the  period  of  lactation  is  about 
seven  months.  The  time  may  be  lengthened  in  purebred  animals  by 
special  effort,  but  with  the  common  goats  of  this  country  the  time  is 
from  three  to  five  months.  The  reason  for  this  short  period  is  because 
the  goats  have  not  been  bred  with  milk  characteristics  in  view.     All 
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things  considered,  it  is  best  that  the  doe  be  required  to  kid  but  once  a 
year.     She  should  not  be  milked  up  to  the  time  of  kidding  anew. 

In  this  country,  where  the  milch  goat  industry  will  be  largely 
dependent  for  its  growth  for  a  long  time  yet  upon  selected  common 
goats,  there  will  probably  be  some  difficulty  in  securing  a  period  of 
lactation  exceeding  four  or  five  months.  Crossbred  animals  from 
selected  common  does  and  purebred  bucks  ought  to  lengthen  the 
period  of  lactation,  as  well  as  to  increase  the  amount  of  milk.  There 
are  now  several  purebred  Toggenburg  and  Saanen  bucks  in  this 
country,  and,  if  they  are  judiciously  employed  to  the  fullest  extent, 
their  influence  for  a  long  flow  and  a  large  flow  of  milk  ought  soon 
to  be  decidedly  in  evidence. 

Where  goats  have  been  handled  most  intelligently  in  Europe  for 
family  use,  the  plan  is  to  have  not  fewer  than  two  does  for  each 
family.  One  of  these  should  kid  in  the  springtime  and  maintain  a 
milk  flow  for  not  less  than  six  months,  while  the  other  should  be  so 
managed  as  to  kid  six  months  later  than  the  first  one  and  also  maintain 
a  milk  flow  for  six  months.  This  plan  provides  for  a  constant  supply 
of  milk,  and  is  specially  desirable  if  there  are  small  children  in  the 
household. 

THE   OPERATION   OP  MILKING. 

The  operation  of  milking  goats  is  not  in  essential  particulars  differ- 
ent from  the  milking  of  cows,  but  there  are  some  features  about  this 
operation  that  should  be  borne  in  mind,  and  these  will  be  mentioned 
here. 

In  some  of  the  European  countries  the  flock  of  does  is  driven 
through  the  streets  from  door  to  door  and  the  milk  drawn  by  the  goat- 
herd in  quantity  as  ordered.  This  method  is  not  recommended,  as  its 
tendency  is  to  cause  the  goats  to  ''go  dry."  It  is  said  that  the  cus- 
tom has  come  into  vogue  because  the  purchaser  distrusts  the  seller, 
and  that,  even  when  the  milking  is  done  before  the  purchaser's  eyes, 
the  goatherd  is  often  requested  to  invert  his  milk  cup  in  order  to  show 
that  it  contains  no  water.  The  accompanying  illustrations  show  such 
herds  in  Malta  (pis.  32  and  33).  The  one  who  milks  draws  the  milk 
while  squatting  behind  the  goat.  This  peculiar  attitude  is  taken  in 
milking,  it  is  said,  because  the  animal  .can  not  be  trained  to  set  her 
right  foot  back  as  a  cow  is  trained  to  do.  The  English,  however,  milk 
from  the  side  and  have  no  difficulty  in  doing  so. 

The  goat  about  to  be  milked  should  be  placed  on  a  box  or  table 
about  18  inches  high.  If  she  is  given  feed  here  while  being  milked 
there  will  be  no  difficulty  in  getting  her  to  come  to  the  box  and  remain 
there  until  the  milking  is  done.  Dr.  William  More  Decker,  of  Buf- 
falo, writing  recently  of  hib  experience  with  his  imported  does,  said: 

The  does  will  come  to  the  milking  place  as  soon  as  the  door  of  their  pen  or  bam  is 
opened,  in  expectation  of  receiving  their  mess  of  oats.    Last  sunmier  I  milked  three 
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doee  and  each  would  come  in  turn  as  soon  as  the  door  was  opened.  They  were 
given  oats  in  a  large  measure.  The  first  was  allowed  to  eat  until  she  was  milked, 
when  she  was  returned  and  the  next  doe  was  at  the  door  ready  to  come  out. 

Sometimes  it  happens  that  a  young  doe  will  object  vigorously  to 
being  milked,  and  in  such  cases  it  has  been  found  necessary  to  secure 
the  animal  by  the  head.  A  frequent  practice  is  to  use  a  contrivance 
called  a  guillotine  fastener,  or  guillotine  board.  This  consists  of  two 
boards  with  half-round  notches,  which  when  placed  together  fit  around 
the  goat's  neck.  The  lower  board  is  fastened  securely  in  position, 
while  the  upper  one  may  be  moved  up  and  down  so  as  to  admit  or 
release  the  doe.  Other  methods  will  suggest  themselves  to  people  who 
are  accustomed  to  milking  cows. 

Under  no  circumstances  should  milking  be  done  in  the  stalls  or  in 
the  barn  where  the  stalls  are  located.  The  buck  should  not  be  in  the 
place  where  the  milking  is  done,  or  so  near  that  his  odor  may  be 
detected,  for,  as  stated  in  another  place,  the  milk  is  very  ready  to 
absorb  this  odor. 

Regularity  of  milking  should  be  maintained.  When  the  does  are  in 
full  flow,  they  should  be  milked  three  times  a  day;  for  if  not,  the  udder 
will  become  so  distended  as  to  be  exceedingly  painful  and  the  flow  will 
decrease  rapidly.  A  disregard  of  this  point  is  apt  to  render  futile  all 
other  efforts  in  the  way  of  breeding,  feeding,  and  care. 

Kindness  and  gentleness  are  now  recognized  necessities  in  the  best 
cattle  dairies.  These  characteristics  are  even  more  necessary  with 
goats.     On  this  point  Von  L.  Albrect  is  quoted: 

Milch  goats  will  be  particularly  gentle  and  of  kind  disposition  when  handled  and 
cared  for,  so  far  as  possible,  by  the  same  person.  To  this  end,  the  milking  must  be 
done  with  r^ard  to  gentleness  and  regularity,  and  with  the  closed  hand  so  far  as 
possible.  The  strokes  and  tugs  must  be  performed  with  care.  The  milking  is  done 
best  by  a  stroke  directed  from  above  downward. 

The  following  practical  remarks  by  Renesse  deal  with  the  general 
subject  of  milking: 

Before  beginning  to  milk,  the  two  teats  are  to  be  washed  off  with  lukewarm  water 
and  then  dried  off  with  a  soft  cloth,  also  the  udder  is  to  be  stripped  a  few  times  from 
above  downward.  It  is  advisable  that  the  animal  be  milked  by  one  and  the  same 
individual,  with  clean  hands,  at  regular  and  definite  times.  The  milk  pail  is  to  be 
entirely  sweet  and  clean.  Milking  must  not  be  done  in  the  stall.  Tuberculous  per- 
sons must  not  be  allowed  either  to  expectorate  in  the  stable  or,  much  less,  to  milk. 
That  the  milk  may  not  depreciate  in  taste,  it  should  be  put  away  in  a  suitable  place. 
A  statement  of  the  amount  of  milk  given  daily  should  be  kept  in  a  book  by  dates,  in 
liters,  in  order  to  have  an  accurate  account  as  to  the  profit 

TRANSPORTABILITY   OP  THE   GOAT  GIVING   MILK. 

Another  feature  about  the  milch  goat  that  is  advantageous  is  that, 
in  the  case  of  a  sick  person  or  an  infant  traveling,  the  goat  may  very 
easily  be  taken  along  on  the  journey  for  the  purpose  of  furnishing 
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milk.  This  is  a  frequent  practice  in  England  and  is  not  entirely 
unknown  in  our  own  country.  This  custom  will  enable  a  person  to 
enjoy  a  change  of  climate  and  still  keep  h:s  regular  supply  of  one 
kind  of  milk,  both  of  which  are  conducive  to  ixealth.  It  is  well  known 
that  with  infants  a  change  of  milk  from  one  cow  to  another  will  often- 
times produce  disorder  in  the  system,  and,  of  course,  it  is  not  prac- 
ticable to  take  a  cow  along,  **  as  one  of  the  family,"  as  the  goat  can 
be  taken. 

If  the  experience  to  be  gained  in  the  United  States  shall  confirm  all 
the  claims  made  for  goat's  milk  in  Europe,  there  is  a  suggestion  in 
the^above  that  is  worth  considering.  In  the  summer  season  there  is 
an  exodus  from  all  of  our  larger  cities  of  a  considerable  number  of 
people  who  seek  temporary  locations  in  country  places  or  in  the  moun- 
tains, and  among  them  are  hundreds  of  mothers  with  infants  requiring 
pure  milk  and  pure  cool  air.  If  such  resorts  should  maintain  a  flock 
of  goats  for  the  benefit  of  such  children — or  for  other  people,  if  need 
be — the  resulting  benefits  would  be  greatly  enhanced.  Inquiries  as  to 
the  existence  of  just  such  places  have  been  received  by  the  Bureau  of 
Animal  Industry,  and  the  idea  of  their  establishment  seems  practicable. 

GOAT   DAIRIES. 

The  question  is  raised  in  the  paragraph  above  as  to  the  advisability  of 
keeping  goats  at  mountain  health  resorts,  and  here  the  question  will  be 
raised  as  to  the  probable  value  of  a  goat  dairy.  Since  there  seems  to 
be  an  almost  universal  indorsement  of  goat's  milk  for  children  and  sick 
people,  we  may  well  consider  the  advisability  of  the  establishment  of 
dairies  for  supplying  the  city  demand  for  the  milk.  Inquiries  from 
physicians  of  various  cities  are  already  sufficient  to  justify  the  belief 
that  there  is  such  a  demand.  The  cost  of  a  small  dairy  need  not  be 
very  great,  and  it  might  be  worth  the  while  of  physicians  to  lend  such 
an  institution  their  moral  support. 

The  price  to  be  obtained  for  the  milk  will  depend  largely  upon  cir- 
cumstances. In  a  few  instances  where  some  has  been  sold,  the  prices 
ranged  from  12  to  26  cents  per  quart.  At  this  writing  the  milk  of 
goats  in  the  vicinity  of  Palisades  Park,  N.  J.,  is  selling  for  12  cents 
per  quart.  In  this  case  the  milk  is  not  used  for  hygienic  purposes,  and 
most  likely  it  is  not  produced  and  cared  for  according  to  recognized 
sanitary  methods.  Better  prices  will  probably  obtain  where  the  milk 
is  properly  produced  for  consumption  by  puny  children  and  sick 
people. 

If  such  dairies  are  established  and  prove  successful,  other  matters  of 
development  will  demand  attention,  such  as  the  manufacture  of  cheese 
and  condensed  milk.  A  few  remarks  on  cheese  are  given  elsewhere, 
and  only  a  sentence  will  be  given  here  with  reference  to  condensed 
milk.    Goat's  milk  in  this  form  is  already  found  in  the  markets  of 
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Europe,  and  there  can  be  no  question  that  it  will  fill  a  want  where  it 
is  not  possible  to  obtain  the  milk  in  a  fresh  state.  It  should  supplant 
entirely  the  use  of  such  milk  from  cows,  which  is  now  used  by  thou- 
sands of  infants  during  the  first  few  months  of  their  lives. 

goat's  cheese. 

It  does  not  seem  practicable  to  include  much  in  this  paper  regarding 
the  manufacture  of  goat's  cheese.  If  it  shall  appear  later  on,  after  the 
establishment  of  goat  dairies,  that  the  manufacture  of  cheese  should 
be  undertaken,  the  matter  will  then  no  doubt  be  discussed  by  some  one 
who  is  familiar  with  all  the  processes,  which  is  not  the  case  with  the 
present  author.  Nothing  further  will  be  attempted  here  than  a  few 
general  remarks,  in  order  that  those  who  are  uninformed  on  the  ques- 
tion may  know  that  the  manufacture  of  cheese  from  goat's  milk  is  a 
very  important  one  in  Europe. 

The  cheese  that  is  made  from  goat's  milk  is  considered  very  choice 
and  always  brings  good  prices.  Some  of  the  varieties  quite  well 
known  in  the  United  States  are  the  Roquefort,  Ricotto,  Schweitzer, 
and  Altenburger.  It  is  stated  that  on  an  estate  near  Lyons,  France, 
12,000  goats  are  kept  in  flocks  of  40  to  60  for  the  purpose  of  cheese 
manufacture. 

The  goat's  cheese  made  in  the  vicinity  of  Mont  d'Or,  France,  near 
the  Swiss  border,  enjoys  a  world-wide  demand,  and  there  are  employed 
at  this  place  about  16,000  goats.  We  are  informed  that  the  annual 
production  of  cheese  there  is  valued  at  1,600,000  francs  ($289,600). 
The  French  goat's  cheeses  worthy  of  special  mention  are  Fromage  de 
St.  Marcellin,  St.  Claude,  Cheveretin,  Gratairon.  The  first  one  is  a 
combination  of  the  milk  of  the  goat  and  the  sheep,  which  also  is  the 
case  of  most  Roquefort  cheese. 

The  strong  taste  and  odor  of  goat's  cheese  are  qualities  very  pleasing 
to  many.  In  Norway  a  goat's  cheese  called  Hoitcost  is  quite  a  favorite. 
On  this  account  the  French,  German,  Dutch,  and  Swiss  dairymen, 
especially  the  last  two,  have  been  in  the  habit  of  making  cheese 
of  an  especially  pronounced  odor  and  flavor,  and,  in  pursuit  of  this 
habit,  some  of  them  have  used  the  milk  of  the  goat  in  part  with  that 
of  the  sheep  and  the  cow  in  the  making  of  cheese;  but  while  in  some 
instances  the  milk  of  the  sheep  is  used  wholly  for  a  special  kind  of 
cheese,  that  of  the  goat  is  only  used  when  mixed  with  the  ewe's  or 
cow's  milk,  simply  for  the  purpose  of  securing  the  special  flavor  of  it; 
and,  as  the  special  kinds  of  cheese  thus  made  find  a  market  in  our 
large  cities  to  considerable  extent  and  at  high  prices,  it  is  quite  prob- 
able that  the  making  of  this  kind  of  cheese  may  become  an  established 
and  quite  profitable  industry;  and,  in  fact,  in  view  of  the  great  enter- 
prise and  ingenuity  of  the  American  citizen  in  all  the  business  of  life, 
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it  may  easily  become  so  to  an  enlarged  extent  when  goat's  cheese  shall 
be  offered  in  our  markets. 

With  reference  to  the  manufacture  of  goat's  cheese,  Renesse  gives 
the  following: 

The  milk  is  treated  in  a  kettle  warmed  to  25°  to  26°  R.  [or  88°  to  90°  F.],  and, 
while  being  stirred  evenly,  is  brought  to  coagulation  by  the  addition  of  rennet.  By 
this  means  the  so-called  curd  is  separated  out  of  the  whey.  The  curd  is  then  manip- 
ulated with  a  strainer  and  the  whey  allowed  to  run  off.  When  the  curd  after  several 
hours  has  become  dry,  salt  and  caraway  seed  are  intimately  mixed  with  it  and  it  is 
made  into  small  cheeses.  These'little  cheeses  are  to  be  placed  on  racks  in  the  cellar 
to  dry  and  are  turned  daily.  After  about  fourteen  days  they  are  ripe  and  ready  for 
use.  The  cheese  takes  on  an  especially  fine  taste  and  sweet  odor  if,  after  a  long 
period  of  ripening,  it  be  laid  in  the  dried  leaves  of  the  sweet-scented  woodruff.  Aa 
a  rule  i  kilogram  of  cheese  can  be  obtained  from  10  liters  of  milk. 


It  is  not  deemed  worth  the  while  or  the  space  to  say  very  much  here 
about  goat's  butter,  for  at  best  it  is  said  to  be  a  very  poor  substitute 
for  the  article  made  from  cow's  milk.  In  the  Orient,  especially  in 
Syria,  goat's  butter  is  frequently  but  not  extensively  used.  It  is 
served  to  American  and  European  travelers  in  that  land  and  they  find 
it  almost  unbearable.  The  cream  rises  upon  the  milk  very  slowly 
because  of  the  smallness  of  the  globules  of  fat,  as  has  been  explained 
before,  and  therefore  in  order  to  secure  practically  all  of  the  cream 
the  milk  is  permitted  to  stand  until  it  becomes  thoroughly  soured. 
Very  little  effort  is  made  to  keep  the  milk  free  from  dirt,  and  conse- 
quently the  long  period  of  setting  intensifies  the  injurious  effects  of 
the  dirt. 

Some  of  the  characteristics  of  the  butter  are  its  whiteness  and  soft- 
ness. Very  rarely  it  has  a  yellowish  tinge.  The  taste  is  said  to  be 
pleasant  if  made  under  modern  sanitary  conditions,  yet  it  is  inferior  to 
cow's  butter. 

Composition  of  goaCs  hvUer. 

[Milcb-Zeitung,  1898,  p.  756.] 


Element. 

Percent 

Water         

8.2 

Fat 

86.6 

Salts  and  ash ..... 

8.7 

Pn>teid8        

.9 

Carbohydrates 

.7 

goat's  whey. 

Goat's  whey  is  highly  recommended  by  foreign  authorities  for  its 
medicinal  and  nourishing  properties.  Zurn  says  it  is  recommended 
especially  for  diseases  of  the  lungs  and  for  anemic  persons  suffering 
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from  innutrition.  As  this  feature  of  the  milch  goat  industry  is  not 
likely  to  become  a  matter  of  importance  in  this  country  f  pr  some  time 
yet,  nothing  further  will  be  given  here  except  an  analysis,  as  below: 

Composition  of  goat*  8  whey. 


Element. 

Percent. 

Fat 

0.02 

Sugar 

4.909 

Salts 

.065 

Albumin 

.681 

Water 

93.705 

IMMUNITY   FROM  TUBERCULOSIS. 

Some  writers  state  with  great  positiveness  that  goats  are  absolutely 
free  from  tuberculosis  and  therefore  the  milk  from  goats  can  not  be 
affected  with  tuberculosis  germs;  others  state,  however,  that  this  claim 
is  too  strong  to  be  borne  out  by  the  facts.  If  the  claims  of  the  first 
class  were  strictly  true,  it  could  well  be  said  that  the  goat  would  not 
only  be  a  real  boon  to  humanity  but  would  also  be  the  most  useful  of 
all  domestic  animals.  It  will  probably  never  be  known  just  how  many 
people  contract  tuberculosis  by  drinking  the  milk  of  tuberculous  cows, 
but  it  is  well  known  that  the  number  is  considerable.  It  is  quite 
generally  agreed  at  this  time  that  this  disastrous  disease  is  acquired 
rather  than  hereditary,  and  that  one  source  is  milk  from  diseased  cows. 
Renesse  says,  in  discussing  the  advantages  of  goat's  milk,  that  "In 
Germany  100,000  people  die  annually  from  consumption,  and  the 
number  of  those  sick  from  the  disease  is  estimated  at  ten  times  this 
number."  In  all  probability  the  death  rate  from  this  disease  is  just 
as  large  in  most  other  countries.  If  all  this  be  true,  surely  all  efforts 
are  dignified  that  have  for  their  object  the  eradication  of  tuberculosis. 
If  goat's  milk  is  really  helpful  to  the  attainment  of  such  an  object,  it 
sho\ild  be  given  the  most  extensive  use.  Milk  is  the  first  food  of  man, 
and  he  is  dependent  upon  it,  to  a  large  degree,  throughout  life. 

It  will  not  be  out  of  place  to  suggest  here  that  that  freedom  from 
tuberculosis,  which  is  so  often  asserted,  is  due  to  the  feed  and  climate 
where  the  animals  are  found  and  to  the  exercise  obtained  in  roaming 
over  the  mountain  sides.  It  may  be  that  when  confined  in  close  quar- 
ters with  cows  that  have  tuberculosis  the  goat  will  also  contract  the 
disease;  in  other  words,  its  freedom  may  be  due  to  environment  rather 
than  to  a  physiological  immunity. 

It  is  not  the  purpose  of  the  present  writer  to  enter  into  a  discussion 
of  tuberculosis.  That  matter  will  be  left  to  the  medical  fraternity. 
The  purposes  of  this  paper  will  be  subserved  by  giving  some  of  the 
opinions  of  foreign  authors,  in  order  that  we  may  know  what  thought 
is  being  given  to  the  subject  abroad.  ^  , 
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A  German  agricultural  paper  indorses  goat's  milk  because  of  its 
"  antitubercular  properties,  insuring  a  pure  milk  yield;"  and  the  paper 
continues: 

Since  Lobe,  Rhode,  and  others  ascribe  to  goats  an  almost  total  immunity  from 
tuberculosis,  Koch  makes  the  statement,  in  his  first  study  concerning  tuberculosis 
due  to  infection  of  cow's  milk,  that  recently  there  are  well-authenticated  cases 
recognized  in  the  literature  due  to  inoculation  by  cow  tubercles  or  in  consequence 
of  rearing  goats  on  tuberculous  cow*s  milk. 

Hilpert  says  that  since  the  goat  is  much  more  healthy  than  the  cow 
and  sheep,  tuberculosis  (which  can  be  transmitted  from  them  to  man) 
attacks  it  very  rarely,  and  so  its  milk  is  very  much  better  and  is 
especially  adapted  to  children. 

Eenesse  says,  with  reference  to  the  milk  of  the  goat,  that  there  need 
be  no  "fear  as  to  the  transmission  of  tuberculosis." 

Doctor  Schwartz,  medical  counsellor  from  Cologne,  in  an  address  at 
Frankfurt  (1896)  before  the  Association  of  German  Naturalists  and 
Physicians,  directed  the  attention  of  the  convention  toward  goat's 
milk  as  a  food  for  children  because  goats  rarely  have  a  tendency  to 
tuberculosis,  and  even  when  they  have  it  they  become  infected  by 
coming  in  contact  with  tuberculous  cattle. 

While  the  statement  is  not  entirely  true  that  goats  are  absolutely  inmiune  from 
tuberculosis,  yet  of  1,500  goats  publicly  slaughtered  in  one  year  only  0.6  per  cent 
were  affected.  This  bears  no  comparison  to  the  prevalence  of  tuberculosis  among 
cattle.  For  example,  in  the  slaughterhouse  at  Kiel,  Germany,  in  1896,  41.03  per 
cent  of  all  slaughtered  cattle  and  45.82  per  cent  of  all  cows  were  found  to  be  tuber- 
culous. — Hoffmann, 

Undoubtedly  the  most  important  of  all  the  qualities  of  goat's  milk,  especially  in 
its  relation  to  its  adaptability  to  the  feeding  of  infants,  is  its  immunity  from  the  dan- 
ger of  carrying  the  germs  of  tuberculosis. — Hook. 

In  the  Kingdom  of  Saxony,  according  to  a  report  concerning  veterinary  affairs  for 
the  year  1894,  it  is  stated  that  out  of  1,562  goats  slaughtered  only  10  (0.64  per  cent) 
were  found  to  be  tuberculous,  of  which  2  were  destroyed,  1  was  kept  under  observa- 
tion, and  7  were  found  salable.  In  Prussia,  in  1899,  in  381  slaughterhouses  47,705 
goats  were  killed.  Of  this  niunber  only  148  head  (0.41  per  cent)  were  infected, 
either  generally  or  locally.  This  result  must  be  the  more  astonishing  because  the 
goats,  with  only  a  few  exceptions,  were  kept  under  conditions  eminently  favorable 
to  the  spread  of  tuberculosis.  Petersen,  quoting  these  same  figures,  says  that  the 
goats  ran  freely  in  the  eattle  sheds,  ate  out  of  the  racks  with  tuberculous  cows,  and, 
owing  to  the  well-known  proclivities  for  mischief,  took  hay  out  of  the  mouths  of  the 
cattle,  whereby  they  exposed  themselves  to  the  greatest  possible  infection. — Dettweiler, 

Assistant  Eichhom  informs  us  as  follows  in  Report  of  Veterinary  Science  in  Impe- 
rial Saxony,  concerning  the  appearance  of  tuberculosis  in  goats:  '*  There  was  a  goat 
(in  a  large  herd  of  28  head)  which  had  been  brought  for  treatment  and  which  after 
its  death,  which  soon  followed,  was  found  to  be  tuberculous  to  a  high  degree.  This 
made  it  imperative  to  inoculate  the  remaining  27  head  with  tuberculin.  In  18 
of  these,  in  consequence  of  the  inoculation,  a  rise  of  temperature  occuned  of  1°  to 
2.5**  C,  and  only  in  9  did  the  increased  temperature  amount  to  less  than  1**  C. 
(0.6**  to  0.9**  C. ).    Because  of  this  result  68  per  cent  of  all  the  goats  had  to  be  retained 
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on  suspicion  of  bein^  tuberculous,  and  only  32  per  cent  were  to  be  looked  upon  as 
probably  free  of  tuberculosis.  The  owner  could  only  make  up  his  mind  to  have  3 
slaughtered,  of  which  2  were  suspected  of  bein^  tuberculous  and  1  was  probably  free 
of  the  disease,  the  result  justifying  the  conclusion  that  the  diagnosis  was  correct. 
This  shows  that  a  greater  ( egree  of  care  is  necessary  in  the  use  of  goat's  milk  as 
food  in  the  milk  cure." — Deatsch  LandtvirthschafUiche  Presse, 

MANAGEMENT   OF  THE   GOATS. 

The  hick. — ^The  management  of  the  buck  is  of  the  utmost  importance 
if  it  is  desired  to  conduct  the  goat  business  along  definite  plans.  If 
carelessly  managed  he  will  upset  all  plans.  It  must  be  remembered 
that  the  male  of  all  breeds  of  goats,  except  the  Angora  breed,  is  in 
heat  at  all  times,  and  that  the  doe  comes  in  heat  about  every  three 
weeks,  except  during  the  months  of  July  and  August.  This  means 
that  if  the  buck  is  allowed  to  run  with  the  does  the  kids  will  often- 
times be  coming  at  the  most  inopportune  seasons,  which  is  not  at  all 
desirable.  If  milch  goats  are  to  be  kept  for  family  use  or  for  dairy- 
ing, it  is  necessary  that  breeding  be  done  according  to  a  schedule,  so 
that  a  constant  milk  supply  may  be  had  throughout  the  year. 

Besides  the  objection  to  breeding  at  the  wrong  season,  there  is  the 
further  objection  of  breeding  the  does  too  often.  Usually,  if  not 
restrained,  most  milch  goats  will  breed  twice  a  year,  and  sometimes  it 
occurs  that  kids  will  be  dropped  three  times  in  one  year.  This  is 
putting  too  much  strain  upon  the  does,  and  the  best  results  can  not  be 
obtained  by  the  practice. 

The  buck  should  always  be  kept  away  from  the  does  except  when 
desired  for  service.  By  this  practice  he  may  be  kept  in  better  con- 
dition on  a  less  amount  of  feed  than  if  allowed  to  run  with  the  does  all 
the  time.  His  presence  in  the  goat  barn,  especially  if  milking  is  done 
there,  is  very  objectionable.  The  strong  odor  which  he  emits  will 
readily  be  absorbed  by  the  milk  and  is  the  principal  source  of  this 
odor.     His  place  is  in  a  separate  barn  and  yard  and  pasture. 

Best  results  are  obtained  where  the  buck  is  always  in  good  condition. 
It  may  be  necessary  to  feed  him  some  grain  in  the  winter,  but  it 
should  not  be  enough  to  make  him  quite  fat.  He  will  thrive  better 
and  have  a  more  kindly  disposition  if  he  is  frequently  brushed 
thoroughly. 

The  doe. — ^The  fact  that  a  doe  may  be  bred  to  drop  her  kids  at 
almost  any  time  desired  is  one  of  her  advantages  as  a  milk-producing 
animal.  If  two  or  more  goats  are  to  be  kept  for  household  use,  it  is 
desirable  that  there  be  a  constant  supply  of  milk;  and,  in  order  that 
this  supply  may  be  produced,  the  does  should  drop  their  kids  from 
four  to  six  months  apart. 

If  a  household  is  to  be  furnished  with  goat's  milk,  matters  should  be 
Bo  arranged  that  this  supply  may  be  fairly  constant.     As  one  goat 

uigitizea  Dy  vjv^v^'v  iv 


344 


BUREAU   OF   ANIMAL   INDUSTRY — 21>rt    REPORT. 


r^ 


SCC770N 


is  not  capable  of  furnishing  this  supply  for  the  entire  year,  two  or 
three  goats  should  constitute  the  basis  of  the  household  supply. 

The  matter  of  feeding  is  discussed  elsewhere,  but  it  should  be  stated 
here  that  goats  in  lactation  should  be  fed  in  the  same  manner  that 
daily  cows  are  fed.  The  feed  that  will  produce  milk  in  the  one  will 
do  the  same  in  the  other. 

It  is  sui-prising  how  much  butting  and  knocking  about  a  doe  can 
receive  without  injury  even  up  to  within  a  short  time  before  kidding; 

but  it  will  always  be  unsafe 
to  leave  the  does  among  the 
other  goats  too  long  after 
they  show  evidences  of  preg- 
nancy. Two  or  three  weeks 
before  the  kids  are  due  it  is 
well  to  shut  the  does  away 
from  the  other  goats.  If  she 
is  kept  in  the  bam  she  should 
be  loose  in  a  pen  or  box,  as 
shown  in  figure  44,  and  kept 
there  until  the  kids  come. 
Her  future  handling  will  de- 
pend upon  the  disposition  to 
be  made  of  the  kids.  (See 
"Raising the  kids," p.  354.) 

THE  GOAT  BARK  AND  YARD. 

The  goat  barn  is  a  neces- 
sity, though  very  inexpen- 
sive expedients  may  often- 
times answer.  No  one  need 
expect  to  obtain  a  heavy  flow 
of  milk  from  does  that  are 
compelled  to  endure  all  sorts 
of  weather.  Everybody 
knows  this  fact  in  connec- 
tion with  the  keeping  of 
dairy  cows;  how  much  more  should  be  demanded  of  a  goat?  The 
goat  dislikes  rain  and  mud,  and  will  avoid  contact  with  either  if  pos- 
sible. While  warm  rains  do  not  prove  injurious,  cold  rains,  sleet,  and 
mud  are  very  detrimental  to  grown  goats  and  are  almost  sure  to 
cause  death  in  the  very  young  kids. 

The  principles  that  should  be  observed  in  constructing  a  goat  barn 
are  the  same  as  those  governing  a  dairy  bam.  The  matter  of  ventila- 
tion is  of  special  importance;  for  there  is  no  domestic  animal  that 


Fig.  44/— Plan  of  goat  house.    (Copied  from  Bryan  Hook.) 
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suffers  so  much  as  the  goat  when  it  is  deprived  of  an  abundance  of 
fresh  air.  There  should  be  plenty  of  light,  and  the  sun  should  be 
enabled  to  shine  in.  If  there  is  an  abundance  of  room  for  the  ani- 
mals, all  the  better;  crowding  is  always  detrimental. 

The  better  barn  is  one  that  has  a  loft  above,  where  the  hay  is  stored, 
and  this  hay  can  be  fed  into  a  manger  or  rack  from  above.  The  rack 
is  better  in  many  respects.  The  hay  in  it  is  easy  of  access,  and  not  so 
much  of  it  will  be  spoiled  by  the  goat  as  when  it  is  in  a  manger  where 
the  entire  lot  may  be  mussed  over.  Below  the  rack  a  board  is  fitted 
across  the  end  of  the  stall,  and  through  this  board  a  hole  is  made  for 
holding  a  pail  or  other  similar  vessel  containing  feed.  The  advantage 
of  this  is  apparent.  This  board  should  be  strong,  as  the  animal  will 
use  it  as  a  footboard  in  order  to  reach  the  higher  for  hay  in  the 
rack  above. 

The  stalls  are  usually 
from  2  to  2i  feet  wide,  and 
the  partitions  between  the 
stalls  extend  back  about 
two-thirds  the  length  of  the 
goat.  This  length  is  suflS- 
cient  to  keep  the  goats 
from  interfering  with  each 
other  when  feed  is  given. 
Each  stall  should  have  a 
floor  raised  slightly  above 
the  earth.  This  floor  should 
be  made  of  narrow  pieces 
of  lumber,  and  a  space  left 
between  the  pieces  so  that 
the  liquid  manure  may 
pass  through  and  away. 
It  should  extend  beyond 
the  partition  so  far  that  the  goat  when  tied  in  its  stall  will  not  step  oflF. 

The  illustration  given  herewith  (fig.  45)  is  reproduced  from  Bryan 
Hook,  and  seems  to  answer  all  the  pui'poses  of  a  satisfactory  barn. 
The  *  Moose  boxes''  shown  in  the  two  comers  of  figure  1  are  for 
the  kids  or  for  does  soon  to  kid.  Attention  is  also  called  to  the 
milking  bench  on  the  outside  of  the  barn.  If  desired  this  bench  may 
be  under  cover,  but  it  is  always  well  to  do  the  milking  away  from  the 
stalls  and  the  other  goats.  Some  goatmen  build  their  platforms  in  the 
stalls  about  18  inches  high  and  then  milk  the  goat  there,  but  this  is 
not  the  best  plan  if  it  is  desirable  to  obtain  milk  that  shall  be  free 
from  bad  odor  and  bad  taste. 

I  give  herewith  a  plan  of  one  of  my  own  houses,  the  arrangement  of  which  I  have 
found  to  work  well.     It  is  designed  to  provide  the  greatest  amount  of  acx;ommoda- 
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lion  in  a  limited  epace,  the  inside  measurement  of  the  house  being  12  feet  square. 
The  building  is  of  wood,  lined  inBide,  and  the  intervening  space  packed  with  straw 
and  shavings;  thus  it  is  seldom  that  frost  can  effect  an  entrance,  a  point  of  some 
importance  if  it  is  desic^d  to  obtain  milk  in  winter.  There  are  six  2-foot  stalls  on 
one  side,  and  on  the  other  three  18-inch  stalls,  and  two  loose  boxes,  the  latter  to  be 
used  for  goats  that  are  expected  to  kid  or  for  shutting  kids  away  from  their  dams. 

The  upper  part  of  the  loose  boxes  is  made — as  are  also  the  hayracks — of  j-inch 
iron  bars.  Down  the  center  of  the  house  is  a  raised  path  with  gutter  on  each  side, 
so  arranged  that  the  liquid  manure  is  discharged  into  a  pail,  as  shown  by  the  direc- 
tion of  the  arrows.  The  milking  bench  is  in  the  open  air,  but  is  protected  from 
rain  by  the  eaves  of  the  thatched  roof.  This  bench  will  be  found  a  very  necessary 
piece  of  furniture,  for  though  the  animals  can  be  milked  in  their  stalls,  the  operator 
will  be  apt  to  find  the  stooping  posture  extremely  irksome.  If  this  bench,  about  18 
inches  high,  is  placed  in  some  convenient  situation  and  fitted  with  a  manger  in 
which  the  goat's  ration  of  com  or  meal  is  placed,  she  will  require  very  little  training 
to  mount  it  willingly  the  moment  she  is  released,  and  in  this  position  the  milking 
can  be  done  with  comfort.  Even  a  young  goat  that  has  never  been  milked  before 
will  learn  in  a  few  days  to  stand  quietly,  and  my  friends  have  often  enjoyed  a 
hearty  laugh  over  the  alacrity  with  which  each  in  turn  scampers  round  to  the  milk- 
ing bench  as  its  chain  is  unfastened. — Hook. 

A  good  yard  should  be  connected  with  the  barn,  where  the  animals 
may  get  air  and  exercise  during  the  day  if  they  do  not  have  the  run 
of  a  pasture.  It  is  also  a  good  plan  to  have  an  open  shed  in  this  yard, 
where  the  animals  may  go  to  get  out  of  storms  or  out  of  the  sun's 
heat.  If  there  are  platforms  about  18  inches  or  2  feet  high  in  the 
shed  and  the  yard,  they  will  prove  a  matter  of  great  pleasure  to  the 
goats,  which  will  nearly  always  seek  such  places  when  they  desire  to 
lie  down. 

Feeding  should  not  be  done  in  such  yards,  as  the  goats  will  be  cer- 
tain to  fight,  and  it  will  often  happen  that  serious  injury  will  be  done 
to  kids  or  to  does  about  ready  to  kid.  If  all  feeding  is  done  in  the 
stalls  in  the  barn,  the  goats  will  always  be  ready  to  rush  in  as  soon  as 
the  door  is  opened,  and  each  one  will  go  directly  to  its  own  stall, where 
it  can  eat  in  peace  and  at  the  same  time  get  all  that  is  due  and  no  more. 

BEDDING  IN  THE  GOAT  BARN. 

The  goat  never  seeks  the  soft  places.  If  given  its  choice  of  a  place 
to  sleep,  it  will  choose  a  rock  on  the  highest  point  in  reach.  A  bed  is 
not  one  of  its  requirements,  and  is  in  no  way  conducive  to  its  com- 
fort; but  it  is  desirable  that  some  form  of  litter  be  provided,  such  as 
chaff  or  sawdust,  for  the  sole  purpose  of  absorbing  the  liquid  manure 
that  does  not  pass  below  the  slatted  platform  in  the  stall.  Straw  may 
be  used  for  the  same  purpose,  but  the  goat  is  liable  to  clear  it  away 
by  pawing.  Sawdust,  although  a  fairly  good  absorbent,  does  not 
make  good  fertilizer,  and  it  should  not  be  used  if  the  stall  cleanings 
are  to  be  preserved  for  fertilizing  purposes;  it  is,  too,  in  most  places, 
likely  to  cost  more  than  other  forms  of  litter. 
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FENCES. 

In  opening  the  discussion  of  this  subject  the  reader  must  be  assured 
that  the  goat  is  not  the  worst  animal  in  the  world  to  jump  fences,  as  it 
is  so  often  charged  with  being.  It  may  easily  be  trained  to  jump  a 
fence  of  considerable  height,  but  ordinarily  it  will  not  attempt  to  j*imp 
a  fence  that  is  over  3i  feet  high.  The  goat  is  naturally  a  climber,  and 
it  will  amuse  itself  in  walking  the  top  of  any  fence  that  offers  an  oppor- 
tunity for  it  to  get  there — such  fences,  for  instance,  as  the  old-fashioned 
''worm"  fence,  with  supports  sufficiently  slanting  to  enable  the  ani- 
mals to  walk  up  them.  If  there  is  just  a  single  place  where  the  goats 
may  climb  upon  the  fence,  depend  upon  it  that  the  whole  flock  will  find 
it,  and  never  forget  where  it  is. 

However,  goats  can  not  climb  a  fence  that  is  stmight  up  and  down, 
neither  will  they  be  inclined  to  jump  it;  therefore,  experience  has 
demonstrated  that  a  fence  that  is  3i  or  4  feet  high  is  sufficient  to 
restrain  these  animals.  This  fence  may  be  made  of  wire  or  boards  or 
rails.  If  it  is  made  of  wire,  it  should  be  the  woven  wire,  with  squares, 
or  meshes,  so  small  that  the  goat  can  not  put  its  head  through.  This 
precaution  should  be  specially  heeded  where  there  are  goats  with 
horns,  as  with  the  head  once  through  it  can  not  get  release  without 
assistance. 

The  value  of  any  fence  for  goats,  sheep,  or  cattle  is  greatly  enhanced 
by  a  strand  of  barbed  wire  about  8  inches  above  the  fence.  It  tends 
to  discourage  all  attempts  of  the  animals  to  get  out,  and  wandering 
dogs  are  not  inclined  to  try  to  go  over  it. 

The  fence  should  be  built  close  to  the  ground,  and  care  should  be 
taken  to  see  that  no  opening  of  consequence  is  left  anywhere,  for  the 
goat  will  crawl  as  successfully  as  it  will  climb,  and  it  often  astonishes 
people  by  its  success  in  cmwling  through  small  openings. 

SALTING   THE   GOATS. 

Goats  are  very  fond  of  salt,  which  serves  its  purpose  best  when 
given  properly.  While  some  prefer  to  provide  loose  salt  at  regular 
intervals,  the  usual  practice  is  to  place  a  lump  of  rock  salt  in  a  place 
easy  of  access,  where  the  goats  help  themselves  whenever  they  desire 
to  do  so.  If  goats  are  accustomed  to  the  use  of  salt,  they  will  not 
take  too  much  of  it;  but,  like  other  ruminants,  they  are  likely  to  overdo 
matters  if  they  have  free  access  to  an  abundance  after  a  period  of 
deprivation.  The  writer  has  in  mind  instances  where  Angora  goats 
have  been  killed  by  a  too  liberal  supply  of  salt  after  having  been 
deprived  of  it  for  some  time. 
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WATERING  THE   GOATS. 

Goats  are  not  regarded  as  very  great  water  drinkers,  but  when  in 
milk  they  should  be  enticed  to  drink  as  much  as  possible.  -The  water 
must  be  fresh  and  pure,  else  it  will  be  avoided  by  the  goats  until  thirst 
compels  them  to  drink  it.  In  the  winter  season  it  will  be  well  to  give 
it  slightly  warm. 

CARE   OF  THE   HOOFS. 

Where  goats  have  access  to  a  pasture  containing  gravelly  or  rocky 
soil,  their  hoofs  will  be  kept  worn  down  by  natural  processes;  but 
where  they  are  confined  in  barns  and  small  inclosures,  the  hoofs  will 
grow  to  great  length,  and  will  interfere  to  a  considerable  extent  with 
the  movement  of  the  animals.  In  this  condition  the  hoof  will  catch 
and  hold  between  the  toes  a  large  amount  of  dirt,  which  makes  the 
parts  sore,  and  more  subject  to  foot-rot  than  when  the  hoof  is  in  good 
condition.  It  is  not  difficult  to  keep  the  hoofs  in  proper  condition, 
and,  since  it  is  necessary,  it  ought  to  be  done. 

FEED   FOR   MFLGH   GOATS. 

All  of  the  foreign  writers  on  the  subject  of  milch  goats  devote  con- 
siderable space  to  the  methods  of  feeding  and  kinds  of  feed,  but, 
owing  to  the  very  different  conditions  prevailing  in  this  country,  their 
experiences  can  be  adopted  in  a  general  way  only.  The  principles 
governing  the  feeding  of  milch  goats  are  the  same  as  with  dairy  cows. 

It  will  be  very  natural  for  those  people  who  have  been  reading 
about  the  Angoras  and  their  ability  to  destroy  worthless  brushwood 
and  weeds  to  think  of  the  suitability  of  such  places  for  milch  goats. 
These  goats  have  the  same  appetite  for  twigs,  bark,  and  weeds  that 
the  Angoras  possess,  and  such  feed  may  be  regarded  as  desirable  for 
growing  animals,  but  when  the  does  are  in  milk  a  sole  diet  of  such 
feed  is  very  likely  to  impart  an  unpleasant  taste  to  the  milk.  Besides 
the  unpalatability  of  the  milk  from  such  feed,  so  large  a  flow  can  not 
be  expected  as  when  grain  in  some  form  is  fed  in  addition  to  the 
browse.  The  milch  goat  is  a  single-purpose  animal;  she  can  not  pro- 
duce milk  satisfactorily  and  at  the  same  time  destroy  brushwood  and 
weeds  to  a  large  extent. 

Pasturage  is  highly  recommended  by  the  English  goat  men  when 
the  pasture  is  large  enough  to  really  afford  a  change  of  diet,  but  they 
agree  that  a  small  pasture — such,  for  instance,  as  an  acre  for  two  or 
three  goats — is  very  undesirable.  They  say  that  it  is  their  experience 
that  in  such  small  pastures  the  goats  are  so  often  passing  back  and 
forth  in  their  former  paths  that  they  tire  of  the  feed  and  will  soon 
show  a  lack  of  thriftiness,  and  death  follows  in  a  year  or  two.  The 
goat  prefers  to  wander  over  a  large  area  and  to  gather  its  food  in  a 
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variety  of  bits  here  and  there,  and  therefore  a  large  pasture  is  quite 
desirable.  However,  what  has  just  been  said  about  such  feed  as  a  sole 
diet  must  not  be  overlooked. 

It  is  a  common  statement  that  eight  goats  will  subsist  upon  the 
amount  of  feed  required  for  one  cow  and  at  the  same  time  yield  a 
good  flow  of  milk.  Many  actual  tests  made  in  Germany  are  cited  to 
prove  this.  Where  browse  is  afforded  as  a  supplementary  feed  800 
pounds  of  hay  is  a  suflScient  quantity  for  a  milch  goat  annually,  but  in 
an  examination  of  experiments  where  large  milk  production  was  the 
object  in  view  it  has  been  shown  that  some  goats  will  consume  as 
much  as  700  pounds  annually.  It  will  be  well  for  Americans  to  esti- 
mate the  amount  required  at  500  pounds  at  least,  since  we  are  not  so 
careful  to  prevent  waste  as  the  people  of  Europe.  If  permitted, 
goats  will  waste  much  hay  by  pulling  it  down  underfoot;  and  as  they 
are  very  particular  about  their  food,  they  will  eat  nothing  that  is 
soiled  or  tainted. 

Without  hay  or  good,  dry  fodders  goat  keeping  for  milk  is  scarcely 
possible;  this  class  of  feed  can  not  be  displaced  by  any  other.  Good 
hay,  such  as  the  goats  relish,  is  preferable  to  coarser  fodders.  Clover 
hay  probably  has  no  superior  as  feed  for  goats.  It  exercises  a  stimu- 
lating influence  upon  the  digestive  organs  and  serves  as  an  active 
element  in  the  production  of  milk.  Fresh  hay,  which  has  not  under- 
gone the  sweat,  is  difficult  of  digestion  and  easily  induces  bloating. 
Old  and  musty  hay  becomes  repulsive. 

Such  roots  as  mangolds,  carrots,  swedes,  Jerusalem  artichokes, 
parsnips,  potatoes,  and  turnips  are  regarded  as  excellent  feed.  The 
goats  prefer  the  turnips.  All  roots  must  be  washed  perfectly  clean. 
A  common  method  of  feeding  in  England  is  to  cut  the  larger  roots  into 
halves  and  place  them  with  the  cut  surface  uppermost  in  the  bottom 
of  a  pail.  The  goat  will  then  work  at  the  pieces  until  all  the  inside  is 
completely  eaten,  leaving  the  rind.  The  animals  seem  to  enjoy  doing 
this  work.  It  is  advised  not  to  feed  the  mangolds  earlier  than  Christ- 
mas, as  when  fed  soon  after  they  are  pulled  they  are  likely  to  produce 
scours. 

Elsewhere,  under  the  head  of  "Flavor  and  odor  of  the  milk,"  there 
is  some  discussion  of  the  influence  of  garbage  upon  the  milk;  but 
those  remarks  apply  especially  to  that  garbage  which  is  decaying  and 
filthy  and  which  is  eaten  by  the  goats  because  of  necessity  rather  than 
from  choice.  Clean  and  fresh  refuse  from  the  kitchen  and  table,  such 
as  potato  and  turnip  parings,  cabbage  leaves,  and  crusts  of  bread,  are 
readily  eaten. 

In  feeding  grain  the  same  judgment  must  be  exercised  as  when  it  is 
fed  to  dairy  cows.  It  must  be  of  the  proper  kind  and  not  fed  in  such 
quantities  as  to  produce  fat  rather  than  milk. 

Bran  is  considered  a  most  excellent  feed,  but  its  use,  of  course,  will 
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depend  upon  its  cost.  The  daily  ration  of  this  feed  will  vary  between 
one-half  and  three-quarters  of  a  pound.  It  will  be  well  to  dampen 
the  bran  with  a  little  salt  water.  Malt  is  reconamended  by  some, 
where  it  can  be  had  regularly  and  at  reasonable  cost.  It  is  an  excel- 
lent milk-producing  feed,  but  it  should  never  be  fed  sour. 

Oats  are  specially  good  for  goats  that  are  dry  and  for  kids.  From 
one-half  pint  to  one  pint  a  day  will  be  sufficient.  Com  is  preferred  by 
Pegler  for  goats  in  milk;  not  over  a  pint  a  day  should  be  given.  He 
says  that  when  it  is  mixed  with  pease  or  beans  it  fonns  capital  food* 
Corn  is  the  most  abundant  grain  feed  in  the  United  States,  and  there- 
fore ought  to  be  of  great  assistance  in  the  development  of  a  milch  goat 
industry.  Meal,  oil  cake,  and  linseed  cake  are  highly  favored.  Of 
the  latter  Kloepfer  says:  ''It  is  absolutely  invaluable  before  delivery, 
when,  on  account  of  its  digestibility  and  ready  assimilation,  it  is  a 
prophylactic  against  milk  fever.''  In  giving  oil  cake  and  linseed  cake, 
it  should  be  broken  into  small  bits. 

Some  remarks  on  the  feeding  of  various  substances  are  copied  here- 
with from  foreign  writers: 

From  my  experiments,  which  I  have  conducted  in  the  past  two  years  upon  my 
experimental  animals,  one  must  figure  on  at  least  8  hundredweight  of  hay  yearly 
for  each  mature  animal.  If  one  can  obtain  more,  of  course  it  is  so  much  the  better. 
As  a  means  of  saving  the  hay  it  is  suggested  that  it  be  cut  up  and  be  fed  in  a  narrow 
rack  and  mixed  with  straw.  By  this  means  the  animals  will  be  prevented  from 
tramping  the  feed  under  foot.  It  is  best  in  the  morning  to  feed  half  of  the  day's 
ration  of  hay,  mixed  with  equal  amount  of  straw,  and  after  this  to  give  water  which 
in  severe  weather  has  been  allowed  to  stand  in  a  warm  room  or  in  the  kitchen.  The 
offal  from  the  kitchen  serves  as  the  usual  noon  meal,  which  should  be  given  not  with, 
but  without,  a  large  amount  of  liquid. — Kloepfer, 

Hay  is  best  supplied  in  its  entire  state,  but  may  be  cut  up  into  chaff  and  mixed 
with  the  provender.  As,  however,  this  requires  the  use  of  a  chaff  cutter,  which  it  is 
not  worth  while  to  purchase  merely  for  goats,  it  will  be  generally  given  as  hay  and 
not  as  chaff.  Bulky  food  like  this  serves  the  purpose  of  filling  the  stomach,  which 
requires  a  certain  amount  of  distention  to  enable  it  to  perform  its  functions  properly. 
To  effect  this  with  com  alone  would,  in  the  first  place,  be  expensive,  and,  secondly, 
80  large  a  quantity  of  concentrated  food  would  be  injurious.  In  fact,  hay  or  chaff  in 
conjunction  with  com  may  be  regarded  in  the  same  light  in  the  diet  of  a  goat  as 
bread  and  vegetables  combined  with  meat  in  that  of  man.  There  are  two  kinds  of 
hay — meadow  hay,  composed  mainly  of  grass  with  a  few  herbage  plants,  and  clover 
hay,  made  with  that  plant  alone.  The  latter  is  generally  preferred  by  goats,  but 
the  former  is  considered  best  for  milch  goats,  besides  also  being  cheaper. — Pegler, 

It  seems  to  be  the  general  practice  to  house  goats  during  the  night  and,  except  in 
the  middle  of  summer,  it  is  probably  best  to  do  so.  They  will  need  some  food 
during  the  night — ^a  small  armful  of  grass  or  some  leaves,  while,  if  they  are  in  milk, 
a  few  oats,  say  half  a  pint,  will  be  an  advantage.  Kids  should  have  some  oats  every 
day  if  they  are  wanted  for  stock.  In  the  winter  some  linseed  cake  is  of  great  use, 
and  roots  will  have  to  be  used — carrots,  swedes,  and  mangels;  the  mangels  ought  not 
to  be  used  before  February  or  March.  The  tops  are  good  food.  All  roots  should  be 
washed.  A  certain  amount  of  hay  must  be  given,  bat  in  small  quantities  at  a  time 
or  it  will  be  thrown  down  and  wasted. 
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In  stall  feeding  the  food  will  be  much  the  same.  It  is  best  given  in  three  meals, 
at  regalar  times,  but  the  food  should  be  varied  as  much  as  possible.  This  change  is 
of  great  importance.  A  moderate-sized  garden  will  supply  most  of  the  food  required 
for  one  or  two  goats  in  the  shape  of  waste  products,  such  as  the  thinning  of  carrots 
and  turnips,  the  spare  young  cabbages  for  which  there  is  no  room,  the  lettuces  that 
have  bolted,  any  weeds  and  hedge  clippings,  together  with  potato  and  apple  peelings 
and  dry  crusts  of  bread  from  the  kitchen,  all  kept  very  clean.— /Sbames. 

Opinions  differ  as  to  the  proper  time  to  feed.  Some  favor  two  times 
a  day  and  others  three  times  a  day.  The  best  results  from  hay  are 
when  there  is  an  abundance,  and  there  should  be  some  in  the  rack  at 
night. 

CONCERNING   DISEASES  OF  GOATS. 

It  is  said  by  those  who  write  from  experience  that  goats  are  not 
subject  to  so  great  a  variety  of  diseases  as  sheep,  but  those  diseases 
which  do  attack  them  are  in  the  main  the  same  as  attack  sheep. 

For  various  reasons,  principally  because  of  the  limited  experience 
with  goats  in  the  United  States,  it  is  deemed  wise  not  to  enter  upon  a 
discussion  of  diseases  that  might  occur.  Most  fai*mers  know  quit^ 
well  how  to  handle  animals  with  minor  troubles,  but  conditions  that 
become  serious  should  call  for  the  services  of  the  veterinarian. 

Let  the  owner  of  goats  keep  ever  in  mind  that  prevention  of  disease 
is  nearly  always  easier  than  a  cure.  Given  a  healthy  goat,  provided 
with  good  feed  and  water,  plenty  of  fresh  air,  and  proper  housing,  we 
have  the  conditions  that  do  not  tend  toward  disease. 

THE   MATTER  OF  BREEDING. 

The  hiuk  — With  milch  goats,  as  with  any  other-breed  of  domestic 
animals,  it  is  very  essential  that  the  best  buck  possible  should  be 
employed.  Not  only  should  he  conform  to  the  recognized  type  for  his 
breed,  but  it  should  be  ascertained  whether  he  is  from  a  strain  having 
well-known  milking  qualities.  If  his  sire  is  of  the  proper  breed  and 
his  dam  a  good  milker,  the  chances  are  that  he  is  a  good  animal  from 
which  to  breed.  In  fact,  records  of  the  amount  of  milk  given  by  the 
dam,  granddams,  and  other  near  female  relatives  of  bucks  should  be 
available  and  the  selection  of  males  should  eventually  be  based  largely 
on  this  evidence.  These  records  are  not  dijfficult  to  make  in  flocks 
which  are  being  carefully  bred.  There  is  nothing  so  important  in 
breeding  as  evidence  that  the  whole  family  is  good  in  perforaiance. 
Always  avoid  what  are  usually  referred  to  as  '^  common"  bucks. 

The  number  of  does  to  be  served  will  depend  very  largely  upon  the 
management  of  the  buck.  His  age  and  constitution,  as  well  as  the 
character  and  quantity  of  his  feed,  have  an  impoi^tant  bearing  upon 
his  powers  of  reproduction.  If  the  buck  is  allowed  to  repeat  service 
several  times  for  one  doe,  it  is  apparent  that  a  smaller  number  of  does 
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can  be  served  than  if  there  is  one  service  only.     When  cafef ully  man- 
aged, one  buck  is  sufficient  for  a  flock  of  fifty  does. 
The  following  description  is  from  Pegler: 

A  he  goat  should  have  a  small  neat  head  with  plenty  of  beard  and  neck  short  and 
thick,  with  abundance  of  hair.  The  horns  may  be  large,  but  not  too  coarse  and 
heavy.  The  chest  should  be  broad  and  massive,  the  back  long  and  straight,  and 
the  ribs  well  rounded,  the  tail  being  placed  high  up  on  the  hindquarters.  These  are 
required  to  be  as  square  as  possible,  the  reverse  being  the  most  common  failing  of 
he  goats.  The  legs  must  be  straight,  thick,  and  strong,  and  well  covered  with  hair 
on  the  thighs  and  buttocks. 

The  doe. — In  a  measure  the  same  characteristics  possessed  by  the 
buck  should  be  prominent  in  the  doe.  She  should  be  of  a  milking 
strain  and  at  the  same  time  have  the  other  recognized  qualifications 
for  milch  goats.  For  convenience  most  foreign  breeders  prefer  horn- 
less goats  of  solid  colors,  but  while  horns  and  long  hair  may  be 
regarded  as  nuisances,  these  features  really  have  no  influence  upon  the 
quality  or  quantity  of  the  milk.  It  is  obvious  that  an  animal  with 
short  hair  is  more  easily  kept  clean  than  one  with  long  hair. 

The  animal  should  present  a  lanky  appearance,  with  broad  muzzle, 
clean-cut  head,  graceful  neck,  large  in  the  stomach.  The  chest  should 
be  deep  and  broad  and  the  height  should  be  equal  at  the  shoulders  and 
the  hips.  The  udder  is  hard  rather  than  soft  and  fat.  Sometimes  a 
fat  udder  is  mistaken  for  one  of  large  milk  capacity.  The  size  of  the 
udder  varies  with  the  length  of  time  since  kidding  and  also  with  the 
nnmber  of  times  she  has  kidded.  It  is  not  uncommon  to  see  the  does 
of  pure  breeding  have  teats  that  touch  the  ground  as  they  walk  about, 
especially  among  the  goats  of  Malta,  Spain,  and  India.  Occasionally 
there  are  found  individuals  among  common  or  crossbred  goats  that 
have  udders  that  nearly  approach  this  size. 

The  following  description  is  by  a  German  writer  of  much  observa- 
tion and  experience: 

In  a  good  milch  goat  the  following  points  are  to  be  described:  A  long  body,  grow- 
ing lai^ger  at  the  hinder  parts  and  beneath,  neatly  rounded  form,  a  deep  and  broad 
breast,  short  legs,  broad  buttocks,  wide  but  filled  out  '*  hungry  hole"  (the  depression 
in  front  of  the  hip  bone),  a  neck  that  is  not  too  long  nor  too  thick,  a  light,  broad 
head,  wide  mouth,  and  good  udder.  The  udder  should  be  of  considerable  size. 
Only  those  goats  can  give  plenty  of  milk  which  have  a  bulky,  well-developed  milk 
gland;  that  is,  a  large  udder.  But  it  is  not  always  the  case  that  a  capacious  udder 
signifies  a  high  milk  yield.  The  amount  of  glandular  tissue  in  the  udder  can  be 
augmented  by  the  surrounding  flesh  and  fat,  and  then  the  udder  is  spoken  of  as  a 
fleshy  or  fatty  udder.  A  large  udder  is,  then,  a  favorable  sign  of  an  abundance  of 
milk  when  it  is  a  genuine  udder.  A  fatty  udder  feels  soft  and  full;  its  skin  is  gener- 
ally somewhat  thicker,  sparsely  covered  with  long,  coarse  hair;  does  not  wrinkle 
after  milking  and  diminishes  only  slightly  in  circumference.  A  genuine  milk  udder 
feels  tight  and  as  having  kernels  in  its  upper  portion;  its  skin  is  thin  and  tender, 
covered  with  short  fine  hair,  and  forms  very  perceptible  folds  and  wrinkles,  which 
fall  together  after  the  milking  is  done,  if  the  condition  of  the  udder  is  not  too  tense. 
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Moreover,  the  blood  yessels  course  along  very  noticeably  on  account  of  the  thin  skin 
when  the  udder  is  filled — a  condition  not  present  in  the  case  of  a  fatty  udder.  A 
good  milch  goat  should  have  a  fine,  thin  skin,  which  is  best  examined  over  the  ribs, 
and  it  should  be  covered  with  fine  (not  bristly),  smooth,  glistening  hair.  That  the 
absence  of  horns  posseses  an  alleged  influence  in  making  the  milk  mild  in  taste  has 
been  spoken  of  before.  When  all  these  characteristics  coincide  it  is  certain  that  one 
is  dealing  with  a  good  milch  goat. 

THE  BBEEDINO   AOB. 

There  is  probably  no  other  domestic  animal  that  is  liable  to  breed 
so  young  as  a  goat;  but,  as  with  other  animals,  to  permit  very  early 
breeding  is  to  dwarf  the  doe,  and  consequently  render  her  almost  use- 
less as  a  good  milker.  If  a  doe  is  bred  at  the  age  of  1  year  she 
will  drop  her  kids  five  months  later,  which  is  young  enough  if  the 
purpose  is  to  produce  a  good  milker  to  last  through  several  years.  A 
buck  may  be  put  to  light  service  at  the  age  of  1  year,  but  results 
are  more  satisfactory  if  he  is  not  bred  till  from  18  to  24  months  old. 

The  period  of  gestation  in  the  doe  is  about  five  months  (from  147  to 
152  days),  the  same  as  with  sheep.  They  come  in  heat  at  all  times  of 
the  year,  but  not  frequently  between  the  first  of  April  and  the  last  of 
August.  The  presence  of  the  buck  has  its  influence  upon  the  appear- 
ance of  heat.  The  doe  is  in  heat  in  season  about  every  three  weeks, 
and  the  period  lasts  from  one  to  three  days.  The  signs  are  unmis- 
takable, and  the  owner  can  use  his  judgment  as  to  when  to  breed. 

THB  TIMB  TO  BRBBO. 

The  information  just  given  above  shows  that  the  owner  of  goats 
may,  in  a  general  way,  choose  his  own  time  for  breeding.  When 
goats  are  kept  for  family  use,  where  a  supply  of  milk  throughout  the 
year  is  desirable,  a  pi*actice  is  in  vogue  of  so  arranging  the  breeding 
that  some  of  the  does  may  drop  their  kids  at  one  time  and  others  about 
six  months  later.  It  is  only  by  such  a  method  that  one  can  expect  to 
have  a  constant  supply  of  milk. 

NUMBER  OP  KIDS   AT  ONB  BIRTH. 

The  usual  number  of  kids  at  one  time  from  milch  goats  is  two,  but 
instances  are  not  rare  where  there  are  three.  Mrs.  Edward  Roby,  of 
Chicago,  has  a  doe  which  at  one  time  had  four  kids  and  the  next  time 
three.  A  picture  of  this  goat  is  shown  in  plate  28,  figures  1  and  2. 
There  is  a  record  of  a  Nubian  goat  which  dropped  eleven  kids  within 
twelve  months — four  on  each  of  two  occasions  and  three  at  another. 

Whether  the  doe  shall  be  required  to  raise  so  many  kids — or  even 
one,  for  that  matter — will  depend  upon  circumstances.  If  the  breed 
,  is  exceptionally  good  and  the  kids  therefore  worth  more  than  the  milk, 
it  is  obvious  that  the  kids  should  have  first  consideration. 
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RAISINO  THE  KIDS. 

If  the  sire  and  dam  are  of  pure  breeding,  or  have  been  selected  from 
nondescript  stock  because  of  their  milk  characteristics,  it  might  be 
profitable  to  raise  the  kids,  but  with  ordinary  animals  the  most  eco- 
nomical plan  is  to  kill  the  male  kids  as  soon  as  born  or  as  soon  as  they 
are  old  enough  for  use  as  meat.  The  object  in  view  in  keeping  the 
female  kids  is  milk  production  and  flock  increase;  if  their  breeding 
promises  nothing  in  the  matter  of  milk  production,  which  is  likely 
if  the  sire  happens  to  be  of  poor  quality,  they,  too,  should  be 
slaughtered. 

All  things  taken  together,  the  advisability  of  raising  the  kids 
depends  upon  "dollars  and  dimes,"  and  this  is  a  matter  that  each 
breeder  will  be  able  to  decide  for  himself  better  than  anyone  else  can 
do  for  him. 

In  European  countries  goat's  milk  always  brings  a  higher  price 
than  cow's  milk,  and  because  of  this  fact  kids  are  often  raised  on 
cow's  milk.  This  is  not  a  difficult  thing  to  do.  An  ordinary  nursing 
bottle  answers  the  purpose  fully  until  the  kid  is  old  enough  to  drink. 
There  might  be  some  danger  in  this  method  of  raising  the  kids  if  the 
milk  should  happen  to  come  from  a  tuberculous  cow,  for  it  is  possible 
for  goats  to  contract  tuberculosis,  notwithstanding  the  statement  so 
often  made  that  they  are  absolutely  immune  from  it;  and  there  is  no 
other  method  known,  except  inoculation,  more  likely  to  communicate 
the  disease.  If  the  cow  furnishing  the  milk  is  sound,  this  method 
ought  to  prove  very  satisfactory. 

If  a  nursing  bottle  is  brought  into  use  it  should  always  be  kept 
clean.  Particles  of  sour  milk,  that  otherwise  will  collect  in  the  nipple, 
will  clog  the  opening,  and  very  often  produces  sickness  in  the  kid. 

So  soon  as  the  kids  are  old  enough  to  eat  they  should  be  allowed 
some  green  feed.  If  leaves  of  trees  or  weeds  are  available  the  kids 
will  snip  them  off,  and  thus  secure  a  mixture  of  diet,  which  is  quite 
essential;  for  goats  of  all  ages  soon  tire  of  one  kind  of  feed  if  it  is 
given  without  change.  A  little  later  the  kids  will  begin  to  eat  grain. 
Oats  are  generally  considered  the  best  grain  for  the  growing  animals, 
although  other  gmins,  when  fed  with  judgment,  give  satisfactory 
results. 

The  time  for  weaning  will  depend  upon  the  value  of  the  kids. 
Assuming  that  the  kids  are  sucking,  because  they  are  worth  more  to 
the  owner  than  the  milk,  they  should  not  be  weaned  until  they  can  do 
just  as  well  or  better  on  other  feed.  This  time  will  be  not  less  than 
three  months  from  birth,  and  not  over  four  months. 

A  kid  is  one  of  the  most  delicate  animals  known  until  it  is  two  or 
three  weeks  old.  It  is  frequently  said  by  sheep  men  that  ''almost 
nothing  "  will  kill  a  very  young  lamb;  less  than  that  will  kill  a  kid.  It 
must  be  kept  dry,  be  kept  warm,  and  be  well  nourished.     A  cold  rain 
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upon  a  young  kid  is  about  as  certain  to  produce  death  as  a  bullet 
through  its  body.  Angora  goat  raisers  find  it  very  necessary  to  ascer- 
tain from  the  first  whether  the  kids  are  getting  nourishment  in  suffi- 
cient quantity,  as  the  milk-producing  qualities  of  that  breed  are  uncer- 
tain; but  with  milch  goats  this  condition  should  not  arise.  However, 
it  is  better  to  keep  close  watch  for  a  few  days  in  order  to  guard  against 
any  mishap.  After  the  kid  is  two  or  three  weeks  old  it  begins  rapidly 
to  develop  a  hardy  nature. 

IN-AND-IN   BREEDING. 

By  in-and-in  breeding  is  meant  the  mating  of  individuals  that  are 
closely  related  to  each  other.  This  practice  is  one  which  the  careless 
breeder  is  very  likely  to  permit  or  possibly  encourage,  but  he  should 
know  that,  except  in  skillful  scientific  hands,  it  may  result  in  goats 
of  weak  constitutions.  If  we  are  to  have  a  hardy  race  of  goats  in 
this  country  we  must  avoid  everything  of  whatever  nature  that  has 
a  tendency  to  weaken  the  constitution  of  the  animals.  One  of  the 
evils  from  which  the  Angora  goat  industry  is  now  recovering  was  the 
in-and-in  breeding  that  was  extensively  practiced  until  a  very  few  yeana 
ago.     Let  the  milch  goat  breeders  profit  by  that  mistake. 

The  purpose  here  is  not  to  condemn  in-and-in  breeding  altogether, 
for  it  has  in  some  cases  proved  to  be  of  great  benefit;  but  its  success 
depends  so  much  upon  a  thorough  knowledge  of  the  principles 
involved — information  which  is  not  possessed  by  the  great  majority  of 
breeders — that  goat  men  are  advised  to  avoid  the  practice.  Some 
families  of  goats,  as  of  other  breeds  of  live  stock,  will  endure  in-and- 
in  breeding  better  than  other  families.  A  family  of  strong  milking 
goats,  which  will  thrive  under  close  breeding,  would  be  especially  val- 
uable, because  it  could  be  multiplied  pure  without  injury  by  the  admix- 
ture of  blood  less  efficient  in  milk  production.  Such  blood  would  be 
useful  as  purebred  milch  stock,  and  the  males  would  be  likely  to  be 
prepotent  sires  to  use  in  improving  the  remainder  of  the  breed  or  in 
grading  up  from  common  stock. 

HARDINESS  OF   GOATS. 

The  goat  is  a  hardy  animal;  but  it  must  not  be  understood  by  this 
statement  that  it  is  capable  of  withstanding  all  of  the  hardships  for 
which  it  is  so  frequently  given  credit.  In  a  playful  way  the  press 
writers  and  cartoonists  picture  the  goat  as  being  always  thrifty  upon 
a  diet  of  posters  and  tin-can  labels,  and  show  it  in  great  happiness  in 
a  vacant  lot  that  is  entirely  wanting  in  weeds  and  other  vegetation.  It 
is  surprising  but  nevertheless  true  that  some  people  believe  such 
stories,  if  one  may  judge  their  beliefs  by  their  actions.  Thousands  of 
Angoi'as  have  been  starved  to  death  in  inclosures — so-called  pastures — 
where  there  was  practically  no  feed  whatever.     Apiii^i'^pl^yJ^^mi^ls 
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were  expected  to  gnaw  the  bark  from  trees  large  enough  for  saw- 
logs  and  to  gather  leaves  and  twigs  at  a  height  of  10  feet  and  more. 
The  hardmess  of  the  goat  is  ascribed  to  various  causes,  such  as  the 
large  amount  of  exercise  and  fresh  air  that  it  gets  in  gathering  its 
food,  the  great  variety  of  food  that  it  secures  in  thus  wandering  about, 
and  its  practical  freedom  from  tuberculosis  consequent  upon  the  above 
conditions;  but  it  can  not  maintain  this  hardiness  without  exercise, 
with  little  fresh  air,  or  with  little  feed,  and  that  of  one  kind  only. 
There  must  be  also  a  good  shelter  from  storms  easy  of  access  at  all 
times,  and  protection  against  extreme  cold  must  be  afforded  in  winter. 
Under  the  conditions  first  named  in  this  paragraph  the  goat  is  likely 
to  remain  healthy;  but  it  should  not  be  assumed  that  it  is  not  subject 
to  disease.  The  same  precautions  should  be  exercised  toward  it  that 
are  accorded  sheep. 

After  an  experience  with  goats  of  various  breeds,  extending  over  a  good  number 
of  years,  I  have  been  forced  to  the  conclusion  that  these  animals,  under  the  conditions 
in  which  they  are  usually  maintained  in  this  country,  are  not  the  hardy  creatures 
they  are  popularly  supposed  to  be,  and  which  I  myself  at  one  time  thought  them. 
No  doubt  in  a  wild  or  semidomesticated  state  on  the  rocks  and  mountains  where  they 
love  to  roam,  and  where  they  obtain  the  kind  of  food  best  suited  to  their  require- 
ments, these,  like  most  other  animals  imder  similar  circumstances,  rarely  suffer  from 
disease.  But  housed  in  overheated  and  badly  ventilated  stables  or  pastured  on  rich, 
moist  soil,  this  hardihood  no  longer  exists,  and  goats  become  subject  to  some  of  the 
diseases  common  to  sheep  and  cattle.— Pe^^. 

POINTS  TO   BE   OBSEBVED   IN   PUBOHASING   GOATS. 

Aside  from  the  technical  points  governing  the  selection  of  a  buck  or 
a  doe,  there  are  a  few  others  that  are  worthy  of  consideration  and 
they  are  discussed  here. 

If  a  registered  goat  is  purchased,  both  the  seller  and  the  purchaser 
should  be  anxious  to  see  that  the  transfer  of  the  certificate  is  properly 
recorded  with  the  registiy  association.  This  is  usually  done  by  the 
purchaser  after  the  seller  has  turned  over  to  him  the  certificate  which 
he  holds.  The  purchaser  should  insist  upon  this  action.  He  should 
also  obtain  from  the  seller  a  copy  of  the  pedigree  of  the  animal.  Of 
course,  right  now,  when  registration  is  just  beginning,  a  pedigree  will 
necessarily  be  very  short,  but  the  purchaser  should  have  what  there 
is  of  it.  It  is  not  necessary  to  discuss  the  value  of  pedigrees,  but  live 
stock  men  all  know  how  important  a  pedigree  is. 

An  animal  is  not  necessarily  a  good  one  because  it  is  registered;  but 
its  registration  indicates  that  its  sire  and  dam  have  been  bred  along 
right  lines,  and  the  chances  are  that  it  will  be  useful  for  the  purpose 
for  which  it  is  bred. 

There  are  some  advantages  in  purchasing  an  old  goat,  say  6  or  6 
years  old.  She  will  know  better  than  a  young  one  how  to  care  for 
her  kids;  she  will  have  become  accustomed  to  the  milking  operation, 
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and  probably  she  will  give  a  larger  quantity  of  milk  than  a  younger 
animal.  Besides^  if  a  goat  has  once  given  milk,  one  has  a  pretty  fair 
index  of  what  she  will  do  in  the  future.  The  purchaser  should  be  on 
the  alert  in  order  that  a  goat  may  not  be  sold  to  him  that  is  so  old  as  to 
have  passed  all  its  days  of  usefulness.  The  teeth  will  show  the  age  until 
the  animal  is  5  years  old,  but  after  that,  in  the  absence  of  authentic 
records,  dependence  must  be  upon  the  judgment  based  upon  general 
appearances.  The  condition  of  head  and  eyes  indicates  old  age  better 
than  any  other  features.  A  goat  is  not  to  be  considered  old  because 
it  is  thin  in  flesh,  for  this  condition  is  a  prevailing  characteristic  among 
milch  goats.  It  is  next  to  impossible  to  put  any  fat  on  one  that  is 
giving  milk. 

The  purchaser  should  insist  upon  healthy  animals.  If  he  should 
get  one  that  is  sick  he  not  only  stands  a  chance  of  losing  it,  but  the 
sickness  may  spread  to  all  the  others  of  the  flock  and  finally  result  in 
total  disaster.  This  would  be  especially  true  of  the  disease  known  as 
takosis,  which  is  described  in  Bulletin  No.  45  of  the  Bureau  of  Animal 
Industry.  The  animal  selected  should  show  spirit  in  eyes  and  ears, 
give  evidences  of  plenty  of  blood,  and  be  a  hearty  feederv  Condition 
as  to  fatness  should  not  have  much  weight,  but  make  sure  that  the 
thinness  is  not  due  to  poor  health.  Ordinarily  the  bucks  may  be 
expected  to  carry  more  flesh  than  the  does. 

PRIOES  OF   MILCH   GOATS. 

So  far  there  has  been  very  little  dealing  in  milch  goats  in  the  United 
States,  and  therefore  no  really  definite  price.  It  is  evident  there  will 
be  as  many  different  prices  as  there  are  different  kinds  of  goats.  The 
common  American  goats  can  be  purchased  at  this  time,  if  one  is  so 
fortunate  as  to  find  them,  at  $2.50  to  $10,  while  no  prices  have  been 
made  upon  any  of  the  purebred  animals.  The  basis  of  the  price  to  be 
paid  must  depend  upon  the  value  of  the  animal  to  the  purchaser,  and 
in  such  a  case  the  purchaser  himself  is  the  best  judge. 

The  best  milkers  of  Malta  sell  at  $18  to  $25,  while  the  various  breeds 
of  Switzerland  bring  about  $20  each.  In  Syria  and  Egypt  they  may 
be  had  for  a  price  as  low  as  $4  each.  In  England  prices  are  very  much 
higher.  A  very  fine  milker  in  the  latter  country  will  sometimes  bring 
as  much  as  $40;  if  a  pure  Toggenburger,  the  price  is  more  apt  to  be 
$100  or  more. 

WHERE   TO   PURC5HASE   GOATS. 

"Where  can  I  purchase  milch  goats?"  That  is  the  question  that 
has  often  been  asked  of  the  Bureau  of  Animal  Industry,  and  it  will 
probably  be  repeated  a  thousand  times  more.  The  diflSculty  is  that  a 
definite  and  entirely  satisfactory  reply  can  not  be  given;  but  it  is  pro- 
posed here  to  give  the  best  information  at  hand  for  the  benefit  of  pros- 
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pective  purchasers.  At  this  time,  right  at  the  beginning  of  a  new 
industry  here,  it  is,  of  course,  not  expected  that  there  are  anywhere 
large  flocks  to  which  correspondents  may  be  referred;  and  if  such  flocks 
are  brought  together  very  soon  they  must  necessarily  be  of  the  com- 
mon stock.  With  only  about  a  score  of  purebred  does  in  the  country 
at  this  time  we  can  not  hope  for  a  sufficient  number  of  kids  very  soon 
to  supply  the  demand  for  animals  of  pure  breeding.  It  is  the  purpose 
of  the  owners  of  these  purebred  animals,  however,  to  keep  the  blood 
pure  through  the  imported  does  and  to  use  the  pure  bucks  to  the  full- 
est extent  practicable  upon  selected  American  does.  This  method  should 
soon  produce  a  considerable  supply  of  grade  kids  of  considerable  value. 

It  is  obvious  that  for  a  time  those  who  desire  to  purchase  milch  goats 
will  have  to  depend  principally  upon  the  common  American  stock, 
and  these  animals  will  be  found  generally  in  the  suburbs  of  the  larger 
cities,  where  sometimes  as  many  as  half  a  dozen  may  be  found  in  a 
flock.  In  the  Southern  States  a  considerable  number  will  be  found 
here  and  there  on  farms,  especially  upon  those  farms  tilled  by  colored 
people. 

Occasionally  there  are  Angoras  that  give  a  large  quantity  of  milk, 
but  they  are  not  numerous.  The  milk  of  the  Angora  is  equal  in  qual- 
ity to  that  of  any  of  the  milch  breeds,  and  some  analyses  indicate  its 
superiority  over  all  of  them. 

LENGTH  OF  A    GOAT'S  LIFE. 

Goats  have  been  known  to  live  to  be  16  years  old,  but  such  instances 
are  rare.  The  avemge  length  of  a  goat's  life  is  probably  about  12 
years;  and,  in  the  case  of  does,  if  they  have  been  well  cared  for  during 
all  of  their  lives,  they  may  produce  Idds  until  that  age,  but  the  ability 
to  produce  milk  is  greatly  diminished.  Under  the  ordinary  conditions 
of  goat  raising,  an  animal  is  in  her  prime  when  from  5  to  7  years  old. 
If  one  should  possess  an  exceptionally  good  doe,  one  which  transmits 
her  good  characteristics  to  her  offspring,  he  would  have  a  doe  worth 
his  while  to  keep  till  old  for  breeding  alone. 

The  buck's  period  of  usefulness  depends  more  largely  upon  his  care 
than  that  of  the  doe.  If  not  managed  with  good  judgment,  his  vitality 
is  liable  to  be  exhausted  before  he  becomes  very  old.  If  he  is  kept 
vigorous  by  good  feed  and  put  to  service  rationally,  he  should  be  yet 
a  good  getter  at  10  or  12  years  of  age. 

HOW  TO   DETERMINE  THE  AQB. 

.  It  is  not  a  difficult  matter  to  determine  the  age  of  a  goat  until  after 
it  is  4  years  old.  The  accompanying  illustration  (fig.  46)  from  Bryan 
Hook  is  very  helpful  to  an  understanding  of  this  matter.  During  the 
fii-st  year  of  a  kid's  life  its  teeth  are  small  and  even  and  sometimes 
separated,  as  shown  in  the  illustration;  the  second  year  shows  the  two 
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front  teeth  as  being  much  larger  and  higher;  the  third  year  adds  two 
more  large  teeth;  the  fourth  year,  two  others;  and  the  fifth  year, 
two  others  yet,  which  completes  the  set.  After  this  time  the  only  way 
to  know  a  goat's  age  is  from  records  that  may  have  been  kept;  but 
one  may  form  some  judgment  of  its  age  by  its  general  appearance. 

goat's  flesh  as  pood. 

There  is  a  prejudice  in  most  countries  against  goat's  flesh  as  food. 
This  is  the  outgrowth  of  experience  with  common  and  milch  goats, 
the  flesh  of  which,  from  mature  animals,  is  tough  and  often  of  strong 
flavor.  In  some  parts  of  Asia,  especially  in  Asia  Minor  and  Syria, 
the  goat,  however  poor  its  flesh  may 
be,  is  the  only  economic  source  of  fresh 
meat,  and  many  are  used  there  in  this 
way. 

The  kids  are  everywhere  considered 
a  table  delicacy.  There  is  in  the  meat 
none  of  the  unpleasant  features  of  that 
from  the  older  animals,  and  it  is  gener- 
ally said  to  be  superior  in  flavor  to  lamb. 
They  should  be  slaughtered  for  eating 
when  from  one  to  three  months  old.  A 
correspondent  of  this  Bureau,  in  writing 
of  the  goats  kept  in  the  Italian  settle- 
ment at  Palisades  Park,  N.  J.,  states  that 
the  kids,  when  dressed  at  eight  weeks  pig.  46.— how  teeth  show  the  «ge  of  goats. 

old,   sell   readily  at  $3  to  $5   each.      Of  (Copied  f«>m  Bryan  Hook.) 

course,  this  locality  is  near  the  largest  and  best  market  of  the  country, 
but  the  delicacy  of  their  flesh  ought  to  insure  a  ready  market  anywhere. 
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THE    SKINS. 

The  skins  of  milch  goats  are  of  better  quality  than  those  of  the  Angora 
breed,  and  are  the  kind  used  in  the  manufacture  of  shoes  and  gloves, 
and  those  from  the  colder  parts  of  the  country  are  better  than  those 
from  the  warmer  parts.  Inasmuch  as  the  United  States  imports  mil- 
lions of  dollars'  worth  of  goatskins  annually,  it  would  seem  that  there 
should  be  a  ready  market  for  all  that  might  be  produced  here.  It  is 
estimated  that  the  skin  from  a  kid  of  two  months  is  worth  when  dry 
about  25  cents. 

Probably  most  people  who  handle  goats  know  how  to  care  for  the 
skins,  but  for  the  benefit  of  those  who  may  desire  information  on  this 
point  the  following  is  copied  from  Pegler: 

The  operation  of  flaying  should  be  performed  as  soon  after  the  death  of  the  animal 
as  possible,  for  if  it  be  delayed  any  length  of  time  the  hide  may  deteriorate  in  quality; 
this  is  sure  to  be  the  case  if  the  goat  dies  from  disease  and  ha^bc^n  l^ft|i]^t^<|^f^po- 
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sition  has  began  to  take  place.  To  remove  a  skin  properly  requires  some  skill  and 
care,  so  as  not  to  cut  it  with  the  knife,  and  at  the  same  time  leave  as  little  flesh  and 
fat  attached  to  it  as  possible.  Those  who  are  inexperienced  in  such  work  had  better 
employ  their  butcher's  slaughterman,  who  for  a  trifle  will  kill,  flay,  and  cut  up  their 
goat  in  a  workmanlike  manner.  When  the  skin  has  been  taken  off,  all  the  bits  of 
flesh  and  fat  adhering  to  it  phould  be  carefully  removed  with  a  knife,  and  the  hide 
placed  to  dry,  the  hair  side  inward,  in  a  covered,  airy  place  free  from  damp.  To  pre- 
vent it  from  shrinking  the  head  and  tail  ends  should  be  stretched  out  and  nailed  on 
a  board,  and  the  leg  parts  spread  out  with  skewers.  Skins  are  sometimes  preserved 
with  salt  and  dried  afterwards,  but  salt  should  not  be  used  where  it  is  intended  to 
convert  them  subsequently  into  leather,  as  it  never  becomes  thoroughly  eradicated. 
The  process  of  salting  consists  of  laying  the  skins  flat  on  the  ground  and  well  sprink- 
ling the  flesh  side  with  salt  and  alum,  more  particularly  on  the  edges  and  spinal  por- 
tions. They  are  then  folded  by  being  doubled,  first  lengthwise  down  the  center,  and 
then  one  fold  over  the  other  until  a  square  is  formed;  they  will  keep  good  in  this 
manner  for  a  considerable  time,  and  may  be  dried  afterwards. 

MILCH   GOATS   AS  BRUSHWOOD   DESTROYERS. 

The  pronounced  habit  possessed  by  Angora  and  common  goats  of 
eating  brushwood  and  weeds  in  preference  to  any  other  feed  is  well 
known,  and  the  thought  will  doubtless  occur  to  many  people  that 
milch  goats  have  the  same  predilection;  and,  indeed,  they  have. 
Whether  or  not  brushwood  is  the  best  feed  for  them  is  a  question  that 
should  be  considered.  German  writers  on  the  subject  of  milch  goats 
discourage  the  pi-actice  of  some  of  allowing  the  goats  to  browse  largely 
upon  brushwood.  They  contend  that  the  twigs  and  leaves  not  only 
have  a  tendency  to  impart  an  unpleasant  flavor  to  the  milk,  just  as  in 
the  case  of  cows,  but  lessen  the  milk  supply  and  shorten  the  period  of 
lactation.  In  foreign  countries  the  goats  wander  along  the  roads  and 
up  the  mountain  sides  and  gather  whatever  feed  may  be  accessible, 
but  only  a  small  percentage  of  their  food  is  brushwood. 

In  this  country  the  case  will  probably  be  that  the  feeding  grounds 
will  usually  contain  some  brush  and  a  small  amount  will  hardly  do 
harm;  on  the  contrary,  a  little  brushwood  browse  will  serve  as  a  tonic 
and  thus  help  to  ward  off  disease.  The  act  of  browsing  furnishes 
exercise — something  which  is  an  absolute  necessity.  However,  it 
would  not  be  well  to  place  goats  giving  milk  in  pastures  where  they 
can  have  their  fill  of  leaves  and  twigs,  even  if  the  temptation  to  do  so 
is  strong.  Milch  cows  are  not  profitable  under  such  conditions,  and 
there  is  no  reason  why  goats  should  do  any  better  than  cows.  There 
are  always  kids,  however,  and  the  brushwood  pastures  would  prove  a 
most  excellent  place  for  them;  there  they  would  thrive  under  the  most 
favorable  conditions. 

The  proper  feeding  of  milch  goats  is  discussed  elsewhere  in  this 
article.     (See  p.  348.) 
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THE   MATTER   OF   FERTILIZER. 

It  has  been  estimated  by  careful  observers  that  the  value  of  the 
manure  produced  by  one  sheep,  in  regions  where  manures  are  pur- 
chased at  commercial  prices,  is  $3.30  per  year.  There  is  no  special 
difference  between  the  manure  of  the  sheep  and  that  of  the  goat, 
except  that  the  latter  animal  produces  more  of  it.  But  it  will  depend 
upon  circumstances  whether  this  average  of  $3.30  per  head  is  actually 
realized.  If  the  goats  remain  ujwn  rocky  hillsides  or  in  a  stony 
pasture  both  day  and  night,  very  little  good  will  result  from  the  fer- 
tilizer; but  if  they  are  confined  in  a  house  at  night  or  in  a  small  inclos- 
ure  where  the  manure  can  be  collected  and  saved,  or  if  they  run  upon 
land  that  is  later  to  be  used  for  the  production  of  vegetables,  grain,  or 
grass,  it  will  prove  to  be  very  valuable.  The  influence  of  a  very  few 
animals  is  felt  over  a  considerable  area  of  land.  There  is  a  perma- 
nency in  the  effect  of  such  manure  upon  the  land  that  can  not  be 
obtained  from  commercial  fertilizers,  yet  many  farmers  waste  barn- 
yard manure  and  pay  high  prices  for  the  latter. 

Angora  goats  have  been  given  much  well-deserved  credit  for  destroy- 
ing the  brushwood  and  weeds  upon  valuable  land  and  at  the  same  time 
depositing  upon  the  land  a  good  coating  of  fertilizer.  This  clearing 
and  fertilizing,  aided  by  the  sun's  free  access,  have  caused  fields  of 
blue  grass  to  spring  up  where  only  weeds  and  bushes  grew  before. 
Milch  goats  will  not  do  less  if  the  opportunity  is  afforded  them.  But 
it  must  be  borne  in  mind,  as  elsewhere  mentioned,  that  much  browsing 
is  likely  to  have  a  bad  effect  on  both  the  quantity  and  the  quality  of 
the  milk. 

HORNS  OR   NO  HORNS. 

Some  German  writers  make  strong  claims,  without  specifications, 
however,  for  goats  without  horns,  but  a  study  of  the  matter  seems  to 
show  that  as  between  the  horned  and  hornless  varieties  there  is  no  dif- 
ference in  the  amount  of  feed  required  or  in  the  quality  and  quantity 
of  the  milk  produced.  The  hornless  varieties  are  not  so  likely  to  do 
injury  to  each  other  when  running  in  flocks  as  those  bearing  horns, 
and  in  this  respect  are  desirable.  It  is  the  opinion  of  this  writer  that 
the  presence  or  absence  of  horns  has  no  influence  upon  the  value  of 
the  goat  as  a  milk  producer,  but  it  is  granted  that  the  horns  are  a 
nuisance  and  of  no  value  to  the  animal  except  as  a  weapon  to  be  used 
against  dogs.  In  forming  new  breeds  or  subbreeds  it  might  be  found, 
not  only  possible,  but  very  desirable  to  breed  hornless  types. 

WATTLES  ON  THE   NECK. 

The  processes,  or  appendages,  two  in  number,  attached  to  the  under 
side  of  the  neck  of  many  goats  occasion  no  little  comment  regarding 
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their  significance.  Some  have  a  notion  that  the  presence  of  wattles 
indicates  pure  breeding  or  a  large  infusion  of  pure  blood.  This  is  not 
the  case,  however,  as  many  of  the  most  useless  common  goats  have 
them,  while  some  purebred  milch  goats  do  not  have  them.  Wattles 
are  not  confined  to  goats.  Many  people  are  familiar  with  a  peculiar 
kind  of  hog  which  was  ninnerous  in  the  Indian  Territory  twenty  or 
more  years  ago  that  had  wattles  very  much  like  those  on  the  goat.  So 
far  as  the  writer  knows  these  processes  signify  nothing  and  have  no 
function. 

WORRYING    BY   DOGS.  ^ 

Dogs  do  not  worry  goats  to  the  extent  that  they  do  sheep;  but  the 
failing  is  not  with  the  dogs.  The  goat  is  better  able  to  take  care  of 
itself  and  is  more  inclined  to  do  so.  However,  it  will  never  be 
entirely  safe  to  expose  kids  where  there  are  worthless  curs  in  the 
neighborhood,  for  this  is  the  class  of  dogs  that  usually  worries  sheep. 
It  is  not  often  that  a  well-fed  dog  of  good  blood  is  guilty  of  worrying 
sheep.  Kids  are  not  able  to  care  for  themselves.  Grown  goats  will 
offer  fight,  and  a  sheep  killing  dog  never  wants  to  encounter  any  other 
animal  that  fights;  and  yet  a  hungry  dog  may  do  considerable  damage 
to  a  goat  that  offers  fight.  Whoever  is  familiar  with  the  common 
goats  that  are  so  often  found  about  livery  stables  has  observed  that 
dogs  always  give  the  goat  the  right  of  way;  these  goats  have  been 
trained  to  fight,  and  this  has  made  them  masters.  A  goat  does  not 
need  much  training  to  make  him  fight  a  dog,  and  this  little  should  be 
given  to  a  buck  for  the  benefit  of  the  whole  flock. 

IMPORTATIONS  AND  IMPORTING. 

We  shall  never  know  how  many  goats  have  been  landed  upon  our 
shores  from  foreign  countries  previous  to  the  establishment  of  strict 
quarantine  by  the  Department  of  Agriculture;  but  in  the  aggregate 
there  must  have  been  quite  a  number,  since  they  came  as  mascots  of 
sailing  crews;  and,  too,  immigrants  were  sometimes  successful  in  land- 
ing with  kids  in  baskets.  However,  there  appears  nowhere  to  have 
been  an  effort  to  keep  the  blood  of  any  such  animals  pure,  and  any 
virtue  that  there  might  have  been  in  any  of  the  breeds  imported  was 
soon  dissipated  in  the  numerous  and  indiscriminate  crosses  that  fol- 
lowed. It  is  not  likely,  however,  that  any  such  animals  were  of  the 
leading  milk  breeds,  such  as  those  of  Switzerland,  Malta,  or  North 
Africa.  They  probably  came,  rather,  from  Italy,  the  West  Indies, 
South  America,  or  the  British  Isles. 

The  real  record  of  importations  of  milch  goats  into  the  United  States 
begins  with  the  date  of  July  11,  1893,  when  W.  A.  Shafor,  Hamilton, 
Ohio,  who  is  secretary  of  the  American  Oxford  Down  Kecoiti  Asso- 
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Plate  28. 


American  Milch  Goats. 
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Photographs  of  figures  1  and  2  furnished  by  Mrs.  Edward  Roby;  figures  3  and  4.  by 
Dr.  Wm.  More  Decker. 
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Plate  30. 


Fig.  1.— American  Milch  Goats. 
photograph  furnished  by  Wyatl  Carr,  Iowa. 
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Fig.  2.— Australian  Goats.  uigmzeaDy  >^j^w^ 

Photograph  furnished  by  H.  Hocking,  Australia. 
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ciatioii,  and  also  secretary  of  the  American  Milch  Goat  Record  Associa- 
tion, imported  4  Toggenburgers  which  he  purchased  in  England. 
Owing  to  many  adversities,  not  of  sufficient  importance  to  recount 
here,  these  animals  did  not  thrive,  and  at  this  time  only  a  few  head 
remain. 

The  second  importation  was  made  by  William  J.  Cohill,  Hancock, 
Md.;  Robert  N.  Riddle,  Carteret,  N.  J.;  William  More  Decker,  Buf- 
falo, N.  Y.;  and  S.  King  Bay  ley,  Westwood,  Mass.  These  animals 
were  personally  selected  in  Switzerland  by  F.  S.  Peer,  all  coming 
through  the  Canadian  quarantine.  They  arrived  in  the  United  States 
May  25,  1904.  This  importation  consisted  of  16  Toggenburgers  and 
10  Saanen.  They  had  a  hard  voyage  and  consequently  arrived  in  very 
poor  condition.  Five  have  since  died,  but ^ the  death  of  3  of  these 
resulted  from  accident.  The  remainder  of  the  importation  is  now 
rejwrted  to  be  in  excellent  condition. 

It  is  necessary  to  record  here  another  importation  (date  unknown) 
of  two  milch  goats  from  the  Black  Forest  of  Germany  (usually 
regarded  as  Swiss  goats),  now  the  property  of  William  J.  Cohill,  of 
Hancock,  Md.  These  animals  he  secured  from  Carl  Hagenbeck,  at  the 
World's  Fair,  in  October,  1904.  The  breed  to  which  they  belong  is 
not  definitely  determined,  but,  as  elsewhere  stated,  the  writer  is  of 
the  opinion  that  they  are  of  the  Schwarzwald  breed.  As  both 
of  the  goats  mentioned  are  does,  and  there  are  no  others  of  the  kind 
in  the  country,  so  far  as  known,  the  breed  can  not  be  perpetuated 
pure  under  present  conditions.  A  picture  of  one  of  CohilPs  goats  of 
this  breed  is  shown  on  plate  7,  figure  3. 

REGISTRATION. 

The  American  Milch  Goat  Record  Association  was  organized  on 
November  12,  1903.  It  cam'e  into  existence  for  the  sole  purpose  of 
encouraging  the  establishment  of  a  milch  goat  industry  in  the  United 
States.  Recognizing  the  difficulties  to  be  encountered  in  importing 
purebred  animals  from  Europe  and  Asia,  the  founders  of  this  associ- 
ation decided  to  admit  animals  upon  a  very  liberal  basis.  It  was  evi- 
dent that  the  foundation  stock  of  this  new  industry,  with  very  few 
exceptions,  must  be  selected  animals  from  the  nondescript  varieties 
already  in  the  United  States.  Therefore  it  was  decided  that  the  chief 
qualification  for  registration  in  this  association  should  be  that  the  doe 
shall  yield  at  least  2  quarts  of  milk  per  day.  The  period  of  lacta- 
tion to  be  required  has  not  yet  been  determined  upon. 

This  association  registei-s  all  breeds  which  have  the  proper  qualifi- 
cations, and  under  this  registration  the  animals  are  known  as  Ameri- 
can milch  goats,  a  proposed  breed  which  is  dbcussed  on  the  next  page 
following. 
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As  there  are  now  in  the  United  States  a  few  head  of  purebred  Tog- 
genburg  and  Saanen  goats,  every  effort  should  be  made  to  keep  them 
pure;  and,  although  they  are  registered  as  American  goats,  a  separate 
register  for  each  of  these  breeds  has  been  started  and  all  the  importers 
have  registered  their  stock  in  them. 

Further  information  regarding  registration  may  be  obtained  from 
W.  A.  Shaf or,  secretary  of  the  American  Milch  Goat  Record  Associ- 
ation, Hamilton,  Ohio. 

BREEDS  OF  MILCH   GOATS. 

The  goat  was  probably  one  of  the  first  animals  to  be  made  to  sub- 
serve the  interests  of  man,  yet  no  other  domestic  animal  has  been  bred 
so  aimlessly  and  so  carejessly  as  it  has  been.  It  is  found  in  all  parts 
of  the  world,  and  the  varieties  are  so  numerous  that  no  effort  has  been 
made  at  any  time  to  classify  them  into  breeds.  The  purpose  in  this 
work  is  to  mention  but  a  few,  and  these  of  the  milk-giving  type.  It 
must  not  be  understood  that  this  list  mentions  all  of  the  kinds  of  milch 
goats,  but  those  only  which  have  been  developed  most  highly  for  milk 
production.  Only  a  few  of  the  Swiss  breeds  are  described,  although 
Anderegg  is  authority  for  the  statement  that  there  are  in  Switzerland 
not  less  than  sixteen  pure  breeds  of  goats.  It  appears  that  each  val- 
ley there  has  its  own  distinct  type  of  goat  and  the  resident  of  no  val- 
ley has  any  desire  to  import  a  variety  from  another  valley,  no  matter 
how  beneficial  this  might  prove  to  be,  and,  indeed,  his  own  valley  peo- 
ple would  resent  such  action. 

The  descriptionrj  which  follow  are  almost  wholly  from  German  writ- 
ers on  goats.  The  breeds  that  are  represented  in  the  United  States 
are  the  Toggenburg,  the  Saanen,  and  the  Schwarzwald.  The  other 
breeds  are  mentioned  in  order  to  give  such  information  as  is  at  hand 
for  the  benefit  of  those  who  may  desire  to  know  something  about 
them. 

The  American  goat. — ^This  is  a  name  which  has  been  suggested 
for  the  breed  which  it  is  desirable  to  develop  by  selection  from  the 
so-called  common  goats  now  in  this  country.  It  is  known  that  among 
these  goats  there  are  often  found  some  excellent  milkers,  although 
their  origin  is  obscure.  We  are  told  that  some  of  the  Italian  immi- 
grants have  frequently  brought  with  them  from  the  old  country  very 
young  kids  in  baskets.  These  were  cared  for  as  one  of  the  children 
and  among  the  children,  mid  they  have  no  doubt  grown  up  and  exerted 
a  considerable  influence  upon  the  general  average  of  the  milk  supply 
in  the  neighborhoods  to  which  they  were  taken.  Other  good  milkers 
are  said  to  have  been  brought  from  Bermuda,  and  this  blood  has  prob- 
ably had  its  effect  also.  We  should  not  be  surprised,  then,  when  we 
occasionally  hear  of  a  goat  that  will  give  from  1  to  2  quarts  of  milk 
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daily.  Very  recently  this  Bureau  has  been  informed  by  a  business 
man  of  New  Jersey  that  there  is  a  large  number  of  goats  kept  in  the 
Italian  quarter  at  Palisades  Park,  and  upon  special  inquiry  he  learns 
that  the  average  amount  of  milk  produced,  so  far  as  an  estimate  can 
show,  is  3  pints  per  day.  This  milk  retails  among  the  Italians  at  12 
cents  per  quart;  and  butter  is  also  made  there  from  goat^s  milk  to  a 
limited  extent  which  sells  at  retail  in  New  York  City  at  30  cents  per 
pound. 

These  are  the  kind  of  goats  that  should  be  selected  as  a  foundation 
for  the  American  breed,  and  if  their  milk  characteristics  were  further 
increased  by  crossing  with  either  the  purebred  Toggenburg  or  Saanen 
bucks  which  are  now  in  this  country,  we  should  soon  see  a  breed  that 
would  produce  a  satisfactory  amount  of  milk  and  at  the  same  time 
have  all  of  the  hardiness  possessed  by  our  conunon  goats. 

Some  work  along  the  lines  suggested  has  already  been  done  in 
various  places,  and  occasionally  a  very  good  milker  is  produced.  One 
of  these  animals  showing  excellence  is  Watita  (pi.  28,  figs.  1  and  2). 
When  this  doe  was  fresh  and  on  green  food,  she  **  gave  almost  a  gallon 
of  milk  per  day,"  to  quote  her  owner's  words.  The  illustration,  which 
is  furnished  by  Mrs.  Edward  Roby,  the  owner,  of  Chicago,  111.,  shows 
the  doe  at  3}  years  old  and  3  months  after  her  second  kidding.  At 
the  first  kidding  of  the  doe  she  dropped  four  kids  and  three  the  second 
time.  Her  conformation  and  record  show  her  to  be  a  very  desirable 
animal  as  one  of  the  mothers  of  the  American  milch  goat. 

Two  similar  animals  are  Bluebell  and  Mrs.  Cotton  (pi.  28,  figs.  3 
and  4),  photographs  of  which  are  furnished  by  Dr.  William  More 
Decker,  the  owner,  of  Buffalo,  N.  Y.  A  glance  at  the  picture  of  the 
latter  shows  her  to  be  much  above  the  ordinary  goat,  while  the  former 
shows  some  of  the  markings  of  the  Toggenburg  breed.  Bluebell  is 
5  months  old,  bluish  gray  trimmed  with  black,  and  the  hair  noticeably 
soft.  Her  mother  produced  a  good  quantity  of  milk  that  was  of  very 
high  quality. 

The  writer  is  indebted  to  J.  R.  Chisholm,  of  Queensland,  Australia, 
for  the  photographs  of  the  row  of  milch  goats  shown  by  plate  2. 
This  gentleman  states  that  there  are  in  his  country  large  numbers  of 
such  goats  that  will  yield  3  quarts  per  day.  They  are  not  purebred 
animals,  and,  so  far  as  is  known,  they  have  no  blood  of  any  of  the 
pure  breeds.  The  animals  shown  in  the  illustration  indicate  what  is 
possible  for  American  breeders. 

The  Maltese  goat. — This  well-known  breed  of  goats  is,  as  the 
name  signifies,  from  the  island  of  Malta,  in  the  Mediterranean  Sea. 
The  island  comprises  but  95  square  miles,  and  its  population  at  this 
time  is  about  200,000.  There  are  kept  on  the  island,  however,  about 
30,000  goats  (among  which  are  enumerated  a  few  sheep)  for  milking 
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purposes,  while  the  number  of  cows  is  only  about  900.  There  are  no 
pastures  there.  David  G.  Fairchild,  agricultural  explorer  for  this 
Department,  notes  that  the  goats  are  fed  on  scrapa  of  all  kinds,  such 
as  they  may  be  permitted  to  pick  up  on  the  streets,  where  they  usually 
wander  about  in  small  droves.  This  habit  of  subsistence  is  certain  to 
give  to  the  milk  an  unpleasant  flavor,  and  it  is  not  a  matter  of  surprise 
that  the  English  contingent  of  the  population  prefer  condensed  milk 
from  England  or  the  United  States.  "Their  milk  has  the  usual  strong 
taste,"  says  Fairchild,  "but  is  drunk  either  alone  or  with  the  morning 
coffee  by  many  Europeans  regularly,  and  one  soon  becomes  acciLstomed 
to  it." 

The  proper  winter  food  for  the  Maltese  goats  is  the  chick  pea,  broad 
bean,  and  sulla,  all  of  which  are  grown  all  over  the  rocky  island.  In 
sununer  they  obtain  much  feed  from  the  leaves  of  maize  and  prickly 
pear. 

The  hair  of  this  breed  is  long,  the  color  being  white  and  reddish 
brown  or  black.  Hook  says,  referring  to  those  which  have  been 
imported  into  England,  that  "the  color  is  almost  invariably  white, 
with  more  or  less  red  markings." 

The  Maltese  goat  is  usually  hornless,  but  the  presence  of  horns  is 
not  an  uncommon  sight.  The  legs  are  short  and  the  body  compactly 
built.  The  ears  are  moderately  long  and  are  horizontal.  The  udders 
are  large,  oftentimes  nearly  touching  the  ground  as  the  animal  walks. 

Hook  says  that  it  is  quite  difficult  to  acclimatize  them  in  England. 
The  weather  appears  to  be  too  cold  and  wet.  The  real  injury  is  prob- 
ably due  to  the  wet  cold  rather  than  to  the  cold  alone,  for  they  have 
hair  enough  to  protect  them  against  ordinary  cold.  We  know  tiiat  no 
dry  cold  is  too  severe  for  the  Angora,  but  a  little  wet  cold  often  causes 
death,  and  probably  the  Maltese  is  influenced  in  the  same  manner. 

The  same  difficulty  of  acclimatizing  would  no  doubt  be  encountered 
in  some  parts  of  the  United  States,  but  Fairchild,  who  is  familiar  with 
the  climate  of  Malta,  says: 

It  is  my  opinion  that,  with  proper  attention  to  the  matter  of  feeding  and  a  con- 
sideration for  their  social  habits,  this  breed  of  goats  might  be  introduced  into  southern 
'CJifomia  with  great  advantage.  They  could  possibly  be  substituted  for  the  wild 
breed  which  now  overruns  the  rocky  islands  off  the  coast  near  Santa  Barbara. 

There  is  a  prevalent  idea  on  the  island  of  Malta  that  the  Maltese 
goat  does  not  do  well  when  transplanted  io  the  mainland,  but  the  idea 
is  a  mistaken  one.  This  breed  of  goats  when  raised  in  Tunis,  for 
instance  (pi.  33,  fig.  2),  is  in  every  way  equal  to  those  raised  in  Malta. 
Fairchild's  observation  was  that  the  goats  thrived  as  well  and  the 
udders  were  as  fully  developed  in  Tunis  as  in  Malta. 

Whether  or  not  the  Maltese  goat  will  thrive  in  any  part  of  the  United 
States  is  a  matter  for  the  future  to  settle,  for  no  animals  of  this  breed 
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Figs.  1,  2.— Pcxjna  (India)  Goats.    Fig.  3.— Spanish- .vialtese  GoatP^^^ 


Photograph  of  first  two  furnished  by  David  G.  Fnirchild  and  of  the  la.**t  one  by  B.  H.  Van  Raub, 

Texas. 
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Maltese  Milch  Goats. 

Photographs  by  Sallie  Russell  Reeves. 
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Maltese  Milch  Goats.  digitized  Dy  vjv/^; 

Photographs  by  Sallic  Russell  Reeves  and  David  (».  Falrchi'.d. 
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have  ever  been  imported.  If  a  warm  climate  is  necessary,  our  entire 
South  and  Southwest  would  undoubtedly  prove  adaptable.  All  long- 
haired goats  now  in  this  country  thrive  well  in  the  cold  sections,  if 
they  are  not  exposed  to  wet  cold,  and  it  is  confidently  believed  that 
the  Maltese,  having  long  hair,  could  soon  be  acclimatized.  The  long- 
haired Mexican  goat  finds  no  diflSculty  in  surviving  the  cold  of  our 
Northern  States,  and  the  Maltese  may  prove  itself  as  hardy.  A  few 
years  ago  a  few  head  of  Maltese  goats  were  imported  into  Canada^  and 
it  is  reported  that  they  are  there  fulfilling  all  expectations. 

It  should  be  stated  in  this  connection  that  this  breed  is  entirely  dif- 
ferent from  the  Spanish  Maltese  goat,  which  is  discussed  hereafter. 

With  reference  to  milk  production,  the  Maltese  goat  is  among  the 
best  breeds.  They  have  been  bred  so  long  in  Malta  for  the  single 
purpose  of  milk  production  that  most  of  the  does  are  good  milkers. 
This  feature  is  more  constant  among  them  as  a  breed  than  among  the 
Toggenburg  or  Saanen  breeds.  The  period  of  lactation  is  a  long  one, 
and  the  quantity  of  milk  given  is  from  3  to  4  quarts  daily. 

The  milk  vendors  in  this  island  drive  their  animals  along  the  street 
from  door  to  door,  and  draw  the  milk  as  it  may  be  required  by  the 
purchaser.  The  man  or  boy  having  the  goats  in  charge  squats  behind 
the  animal  and  draws  the  milk  into  a  cup. 

The  Toggenburg  goat.^ — ^This  breed  is  called  the  aristocrat  of  the 
milch  goat  family.  There  are  some  breeds  that  are  more  hardy  perhaps, 
some  that  are  more  prolific,  some  that  will  show  occasional  individuals 
of  greater  milk  production,  and  several  that  present  a  more  robust 
appearance,  but  the  Toggenburg  seems  to  combine  in  itself  more  of 
these  characteristics  in  high  degree  than  any  other  breed. 

This  breed  is  from  the  Toggenburg  Valley,  a  district  forming  a  con- 
siderable portion  of  the  Canton  St.  Gallen,  in  the  northeast  section  of 
Switzerland  and  about  70  to  100  miles  from  Berne:  Here  they  have 
been  bred  for  centuries. 

The  color  of  the  animal  is  brown  (not  dark  brown),  with  a  white  bar 
down  each  side  of  the  face,  which  may  easily  be  seen  in  the  accompany- 
ing illustrations  (pis.  34,  35,  and  36).  The  legs,  below  the  knees  and 
hocks,  are  light  gray  or  almost  white.  There  seems  to  be  a  general 
understanding  throughout  the  Toggenburg  Valley  as  to  the  markings 
and  general  characteristics  of  these  goats,  except  as  to  the  length  of 
the  hair.  There  are  long-haired  and  short-haired  Toggenburgers,  and 
some  breeders  select  the  one  kind  as  being  more  hardy  and  some  the 
other  kind,  disputing  the  greater  hardiness  of  the  long-haired  ones. 
Peer  says:  '*  Where  I  found  in  one  flock  Toggenburgers  having  long, 

«Thi8  description  includes  that  by  Mr.  F.  S.  Peer,  who  visited  the  Toggenbtug 
Valley  early  in  the  year  1904. 

H.  Doc.  467,  58-3 25  ^  . 

Digitized  by  VjOOQIC 


368  BUREAU   OF   AimCAL    INDUSTRY 2l8t    REPORT. 

medium,  and  short  coats,  I  was  not  able  to  get  a  positive  answer  that 
one  was  hardier  than  the  other."  All  agree,  however,  that  the  coat, 
whether  long  or  short,  should  be  thick  and  fine. 

Notwithstanding  the  lanky  and  lean  appearance  of  these  animals, 
the  does  are  quite  attractive.  The  bucks  have  a  harsh  and  most  serious 
expression,  owing  principally  to  the  shape  of  the  head  and  the  large, 
coarse  beard.  They  are  not  given  to  fighting,  however,  and  are  free 
to  a  large  extent  from  the  odor  that  is  generally  so  objectionable  in 
males  among  most  other  breeds  of  goats. 

The  udder  of  the  Toggenburger  when  distended  is  carried  high 
between  the  legs.    The  teats  are  usually  very  large  and  long. 

The  Toggenburg  is  generally  called  a  hornless  breed,  but  instances 
are  not  uncommon  where  horns  are  developed.  Peer  states  that  he 
did  not  see  a  specimen  having  horns  in  the  Toggenburg  Valley,  owing 
no  doubt  to  the  custom  prevailing  there  of  weeding  out  those  that 
develop  horns.  And  he  further  says  that  ^^  among  the  animals  of  this 
breed  selected  by  me  for  importation  to  the  United  States,  one  gave 
birth  to  a  female  kid  that  developed  a  perfect  set  of  horns,  which  by 
the  time  she  was  3  months  old  were  fully  5  inches  long."  It  is 
remarkable  that  at  this  writing  (December,  1904)  only  one  other  kid 
from  this  importation  has  been  born,  and  it,  too,  like  the  one  Peer 
mentions,  has  horns. 

The  breed  is  somewhat  slender,  and  one  of  its  principal  character- 
istics is  its  great  leanness.  Except  for  its  greater  size,  it  much 
resembles  the  Appenzeller;  indeed.  Hook,  referring  to  the  peculiar 
coloring  and  deer-like  shape  of  the  Toggenburger,  says  the  facts  sug- 
gest the  possibility  of  its  being  a  cross  between  the  Appenzeller  and  the 
chamois,  which  abounds  in  that  section  of  Switzerland.  Peer  says  the 
opinion  is  general  among  the  Swiss  peasantry  that  the  Toggenburger  is 
the  result  of  such  crossing;  and,  while  he  believes  this  is  extremely 
doubtful,  he  mentions  a  kid  having  *^as  perfect  a  pair  of  horns  as  ever 
was  seen  on  a  chamois."  It  may  well  be  doubted  if  any  cross  of  the 
kind  was  ever  produced.  The  ears  are  pricked  usually,  but  sometimes 
held  in  a  horizontal  position,  and  are  of  moderate  size,  as  is  the  case 
with  all  Swiss  varieties. 

In  discussing  this  breed.  Hook  points  out  an  important  feature  which 
is  applicable  to  all  breeds,  namely,  that  the  high  position  occupied  by 
the  Toggenburgers  as  milk  producers  has  been  attained  by  the  careful 
selection  of  individuals  for  breeding,  and  from  their  oflfspring,  pre- 
serving those  only  for  breeding  which  have  proved  themselves  to  be 
good  milkers.  This  practice  can  not  fail  to  lead  to  definite  results  if 
the  selections  are  made  intelligently.  The  Toggenburgers  are  especi- 
ally noted  for  their  great  milking  qualities^  and  in  this  particular  they 
probably  excel  all  other  breeds,  unless  the  Nubian  is  excepted.  In 
Switzerland  there  are  a  goodly  number  of  the  more  intelligent  breeders 
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of  these  goats  who  are  breeding  only  the  best  milkers.  These  goats 
give  from  4  to  5  quarts  a  day,  as  a  rule,  while  the  best  produce  from 
&  to  6  quarts,  and,  in  extraordinary  cases,  as  much  as  7  quarts  per  day. 
Their  persistence  in  giving  milk  is  a  noteworthy  characteristic.  Some 
of  those  that  were  imported  last  May  (1904),  and  which  were  in  lacta- 
tion for  the  first  tinit,  are  still  giving  milk  (December,  1904),  and  will 
probably  continue  to  do  so  until  they  are  **  dried  oflf"  by  their  owners. 
And  yet  they  were  carried  from  place  to  place  in  Europe  before  being 
placed  on  shipboard  at  Antwerp,  then  a  sea  voyage  covering  much 
more  than  the  usual  time  before  reaching  Canada,  and  finally  three 
days  by  express  (without  being  milked  or  fed  apparently)  to  their 
destination. 

This  breed  can  probably  be  acclimatized  in  the  United  States  with- 
out difficulty.  They  will  fare  better  in  the  mountainous  sections  than 
in  the  lowlands,  and  whenever  they  are  taken  to  the  lowlands  they 
should  be  kept  strictly  away  from  marshy  places,  else  their  hardiness 
will  soon  disappear.  Hook's  observations  on  the  Toggenburger  in 
England  are  contained  in  the  following: 

The  Toggenburg  goat  is,  in  my  opinion,  by  far  the  most  valuable  and  the  best 
Baited  to  our  climate  of  all  the  pure  breeds  that  have  been  introduced  into  this 
country^  and,  having  now  become  fiurly  common  and  well  established  with  us,  is 
the  breed  I  should  unhesitatingly  commend  to  the  attention  of  goat  keepers. 

The  Saanen  goat.^— The  Saanen  breed  (pi.  37)  takes  its  name  from 
the  Saanen  Valley  of  Switzerland,  which  is  about  TOmilessouthwest  of 
Berne,  where  they  are  quite  numerous;  but  they  also  abound  in  the 
Upper  Simmen  Valley.  The  Saanen  is  the  largest  breed  of  Switzer- 
land; it  is  quite  tall  and  lean  and  Janky,  like  the  Toggenburgers.  Its 
color  is  pure  white  or  creamy  white.  The  hair  is  short,  except  a  strip 
along  the  spinal  column  and  down  the  flanks  and  on  the  lower  part  of 
the  thighs. 

The  Saanen  does  are  especially  beautiful,  with  slim,  long,  graceful 
necks,  and  clean,  breedy  looking  heads;  the  head  of  the  buck  is  decid- 
edly masculine,  but  does  not  have  the  serious  expression  of  the  Tog- 
genburger. The  breast  is  well  developed;  as  a  rule,  the  udder  is  very 
pretty  and  carried  high.  This  is  considered  a  hornless  breed,  but,  as 
with  the  Toggenburgers,  occasionally  one  is  found  with  horns. 

Germany  imports  many  of  this  breed,  especially  of  the  males,  in 
order  to  cross  them  them  upon  the  German  farm  goat,  and  the  result- 
ing improvement  has  been  very  pronounced.  In  1893  it  is  said  that 
several  iiiousand  head  were  taken  out  of  the  Saanen  Valley.  Notwith- 
standing this  fact,  the  German  writers  are  very  careful  to  warn  pro- 
spective importers  that  the  breeders  of  Saanen  goats  in  Switzerland  are 
never  inclined  to  sell  their  best  milkers  and  that  there  are  likely  to  be 

a  This  description  includes  that  by  Mr.  F.  8.  Peer,  who  visited  the  Saanen  Valley 
early  in  the  year  1901  t 
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a  large  number  of  very  poor  milkers,  which  they  do  sell  to  anyone 
who  will  buy.  In  other  words,  while  the  name  of  this  breed  means 
much  for  some  individual  animals,  it  also  means  that  the  name  is  not 
a  guaranty  of  high  merit.     Peer  says: 

As  compared  with  the  Toggenboig  family,  my  observations  lead  me  to  say  that, 
as  a  family,  there  are  propably  more  large  milkers  among^  the  Toggenborgers  than 
among  the  Saanen,  but  that  the  best  of  the  Saanen  goats  are  superior  to  the  best 
Toggenburgers.    In  other  words,  taking  a  given  number  of  each  breed  as  they  come, 

1  would  expect  the  Toggenburgers  to  show  the  largest  total  yield,  but  among  the 
best  of  each  breed,  I  would  expect  the  Saanen  to  win. 

Doctor  Kohlschmidt,  director  of  the  agricultural  school  at  Freiberg, 
Saxony,  conducted  experiments  in  1896  and  1897  with  various  goats  to 
test  their  capacity  for  milk  production,  and  one  of  his  conclusions 
was  that  the  Saanen  goats,  which  had  been  imported  into  Saxony  in 
1894,  with  the  same  feed  and  methods  of  keeping  that  the  Saxony  goats 
had,  could  not  be  classed  as  anything  better  than  the  Saxony  goats,  as 
regards  both  quality  and  quantity  of  milk.  Dettweiler  speaks  of  Sax- 
ony as  a  place  ^^  where  no  one  bothers  himself  about  the  goat,"  and 
therefore  we  have  the  right  to  infer  that  the  Saanen  goats  which 
entered  into  Kohlschmidt's  test  had  not  been  selected  for  importation 
with  that  care  which  is  pointed  out  by  most  German  writers  to  be  so 
necessary.  However,  if  the  Saxony  importations  of  1894  were  selected 
without  much  care,  they  proved  to  be  fair  milkers,  as  we  shall  see  by 
the  records  below,  and  the  Saxony  goats  that  equaled  their  yield  were 
excellent  for  common  stock.  In  Kohlschmidt's  experiment  ten  Saanen 
goats  were  employed — seven  of  them  3  to  3i  years  old,  and  three  from 

2  to  2i  years  old.  The  average  quantity  of  milk  produced  during  the 
year  by  these  ten  goats  was  678.41  liters,  and  the  smallest  production 
was  421.94  liters.  The  following  statement  shows  the  annual  produo* 
tion  per  head: 

2  gave  over 400  liters  (423  quarts). 

3  gave  over 600  liters  (523  quarts). 

1  gave  over 600  liters  (634  quarts). 

2  gave  over 800  liters  (845  quarts). 

2  gave  over 900  liters  (951  quarts). 

Animals  of  this  breed  which  were  fourteen  months  old  gave  an 
average  during  their  iirst  lactation  of  509.72  liters  per  head  per  year. 
The  maximum  was  665.69  liters  and  the  minimum  351.31  liters. 

Wilsdorf  says  that  Saanen  goats,  for  a  time  after  kidding,  give  from 
4  to  6  liters  of  milk  per  day,  and  that  ^^this  yield  happens  not  occa- 
sionally, but,  as  a  rule,  in  the  Saanenthal;"  and  Peer  says,  "the  best 
of  them  are  probably  the  best  in  the  world,  giving  from  5  to  6  quarts 
per  day  of  the  very  best  quality." 

Neither  Pegler  nor  Hook  mentions  any  specimens  of  the  Saanen 
breed  in  Great  Britain,  and  it  is  not  likely  that  tlierc  are  any  there. 
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Figs.  1,  2,  4.— Imported  Toqqenburq  Goats.    Fig.  3.— Schwarzwald  Goat. 

Photographs  of  figures  1,  3.  and  4  furnished  by  Wni.  J.  Cohlll;  figure  2,  by 
Dr.  Wm.  More  Decker. 
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TOGQENBURQ  GOATS  IN  SWITZERLAND. 
Photographs  by  F.  S.  Peer. 
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Imported  Togqenburg  Goats. 

Photographs  furnished  by  S.  King  Bay  ley,  Massachusetts. 
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Saanen  Goats  in  Switzerland. 
Photographs  by  F.  8.  Peer. 
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Several  head  came  to  the  United  States  in  the  Peer  importation  in 
May,  1904,  and  so  far  they  seem  to  be  acclimatizing  very  well.  With 
rational  treatment  they  will  probably  do  well  in  any  part  of  the  coun- 
try, but  especially  in  the  mountainous  sections. 

The  AppenzeU  goat. — ^This  is  another  Swiss  breed.  It  shares  with 
the  Toggenburger  the  right  of  possession  of  the  Toggenburg  Valley, 
where  both  breeds  are  raised  side  by  side.  As  the  Government  grants 
a  subsidy  to  these  breeds  when  kept  pure,  but  never  does  so  when 
crossed,  they  are  seldom  allowed  to  interbreed.  The  Appenzeller  i;^  a 
good  milker,  and  is  considered  inferior  only  to  the  Toggenburger  and 
Saanen.  It  is  often  mistaken  for  the  latter,  especially  in  the  case  of 
those  that  are  pure  white.     Some  of  them  are,  rarely,  dark  or  spotted. 

The  Appenzeller  weighs  about  110  pounds.  Its  head  is  flat  and  horn- 
less. One  of  the  strong  claims  made  for  it  is  its  great  hardiness.  It 
is  easily  acclimatized.    In  Switzerland  many  are  kept  in  stables. 

Anderegg  is  authority  for  the  statement  that  the  Appenzeller  pro- 
duces 3i  liters  of  milk  per  day. 

It  is  said  that  the  results  of  crossing  this  breed  with  either  the  Tog- 
genburg or  Saanen  breeds  are  always  negative. 

The  Schwarzthal  goat.^ — ^This  breed,  sometimes  called  the  Glacier 
goat,  or  the  saddle  goat,  belongs  to  Canton  Valais,  of  Switzerland,  and 
is  specially  numerous  in  the  Rhone  Valley.  The  frontispiece  of  Hook's 
"Milch  Goats  and  Their  Management"  is  a  picture  of  several  of  these 
goats  in  the  Rhone  Valley.  It  is  a  large  animal,  having  legs  and  horns 
resembling  the  chamois  and  a  tuft  of  long  hair  on  the  forehead.  It  is 
a  very  striking  animal  because  of  its  size  and  its  coloring.  The  first 
third  of  its  body,  including  the  head,  the  neck,  and  the  breast,  is  black, 
while  the  remainder  of  the  body  is  pure  white;  these  colors  meet  just 
back  of  the  shoulders.  The  front  hoofs  are  black  and  the  hind  ones 
white  or  yellow. 

This  is  one  of  the  hardiest  of  the  breeds,  if  not  the  hardiest,  as 
it  withstands  exposure  better  than  any  other  of  the  goats  of  Switzer- 
land or  France.  Because  of  this  hardiness  principally,  but  somewhat 
on  account  of  its  peculiarly  striking  colors,  it  is  selected  for  export  to 
Holland,  Germany,  Norway,  and  Sweden. 

Another  peculiarity  of  this  goat,  according  to  Pegler,  is  that  *'it 
almost  invariably  has  but  one  kid  at  a  birth,"  though  it  yields  a  large 
quantity  of  milk. 

The  quantity  of  milk  given  by  this  breed  is  not  equal  to  that  yielded 
by  the  other  principal  breeds  of  Switzerland,  and  the  quality  is  also 
inferior.    The  following  is  from  Hook: 

Very  large  herds  are  to  be  seen  on  the  Eggishom  and  Reider  Alps.  At  the  latter 
place  I  once  chanced  upon  a  herd  just  as  the  herdsmen  commenced  the  evening 

<»  This  description  includes  the  observations  of  Mr.  Peer.  ^  j 
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milking.  There  were  two  milkers,  and  as  each  goat  was  finished  a  young  assistant 
caught  and  presented  another,  and  the  whole  herd  of  fifty  or  sixty  animals  was  milked 
in  a  remarkably  short  time,  the  produce  being  carried  in  one  of  the  upright  tube  upon 
the  herdman's  back;  but  I  must  say  that  I  considered  the  amount  on  this  occasion 
very  small  for  so  large  a  number  of  animals.  These  goats,  however,  were  not  so  care- 
fully treated,  and  not  housed  as  are  those  of  the  Toggenburg  Valley,  and  after  having 
been  milked  were  driven  off  to  spend  the  night  upon  the  mountain  side. 

At  the  time  of  Hook's  writiDg  (1896)  the  only  specimens  of  this 
breed  in  England  were  in  the  possession  of  one  man.  There  is  very 
little  in  print  about  them,  but  that  little  seems  to  indicate  that  their 
hardiness  is  their  only  feature  that  would  recommend  them  for  the 
United  States. 


Fig.  47.— Schwarzwald  Goat.     (Copied  from  HofTmann.) 


The  Schwarzwald  goat.— This  breed  (fig.  47)  is  generally  fawn  col- 
ored, with  a  black  stripe  down  the  middle  of  the  back,  some  dappled, 
and  occasionally  some  white  animals.  The  skin  is  soft  and  smooth, 
with  short  shining  hair.  The  head  is  graceful.  About  one-fourth  of 
the  goats  are  horned.  The  eyes  are  gray,  the  ears  thin,  long,  and 
placed  well  up.  The  neck  is  thin  and  slender  and  well  set,  [with 
abundant  hair  about  the  throat.  The  withers  are  low,  the  chest  quite 
broad,  the  shoulders  rather  strong  and  rounded,  the  back  even,  and 
running  on  an  even  line  to  the  hips.  The  belly  is  very  thin,  and  does 
not  hang  down.  The  hips  are  long  and  somewhat  sloping.  The  hind 
legs  are  often  somewhat  bandy;  the  position  of  the  forelegs  is  normal. 
The  udder  is,  in  the  greater  number  of  cases,  large,  pliant,  and  thinly 
covered  with  hair,  and  is  placed  well  back  between  the  hind  legs;  the 
teats  are  somewhat  large. 
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The  animals  are  bred  in  the  region  of  Neckar  and  Donau,  south- 
western Germany.  The  occupation  of  ffoat  breeding  is  divided  among 
the  laborers,  factory  hands,  poor  people,  and  also  the  middle  class; 
the  people  possess,  on  an  average,  two  animals  apiece,  the  highest 
number  being  seven.  Stables,  with  pasture,  are  rented  out  from  Sep- 
tember till  November.  The  city  of  Tuttelingen,  for  two  years  past, 
has  conceded  a  permanent  pasture  to  the  goat  owners. 

On  plate  34  (fig.  3)  is  shown  a  picture  of  one  of  two  goats  which 
William  J.  Cohill  obtained  frorii  Carl  Hagenback,  at  St.  Louis,  and 
this  writer  is  of  the  opinion  that  these  goats  are  of  the  Schwarzwald 
breed.  The  description,  which  is  from  a  German  author,  and  a  com- 
parison of  the  illustrations,  with  the  further  aid  of  a  personal  inspec- 
tion of  the  specimens  in  Mr.  Cohill's  possession,  lead  easily  to  this 
conclusion. 

The  Langensalsaer  goat. — ^The  district  in  Germany  where  this  goat 
is  bred  is  the  Northern  Thuringia,  the  upper  section  of  Unstrut,  between 
Heinich  and  Hainleite,  including  the  district  of  Langensalza,  the  west- 
ern part  of  the  district  of  Weissensee,  the  southern  part  of  Muhlhau- 
sen,  and  the  northern  part  of  the  Duchy  Gotha.  The  altitude  of  this 
section  is  from  450  to  1,000  feet.  Lobe  says  this  breed  is  especially 
suitable  for  level  tracts  of  land. 

This  breed  (pi.  38,  figs.  1  and  2)  is  of  various  colors — brown,  black, 
and  white,  or  a  mixture  of  these.  In  the  Langensalzaer  district  the  pre- 
vailing color  is  white.  This  goat  is  hornless,  according  to  Dettweiler. 
There  appears  to  be  no  uniform  type,  but  three  classes  may  be  distin- 
guished: (1)  The  common  goat,  almost  identical  with  the  common  goat 
of  Thuringia,  and  having  no  purity  of  blood;  (2)  a  goat  improved  by 
breeding  and  selection,  found  in  the  neighborhood  of  Langensalza; 
(3)  a  goat  improved  by  crossing  with  Saanen  bucks. 

The  third  class  is  preferred,  and  it  predominates;  and  it  is  the  one 
usually  in  mind  when  the  Langensalzaer  goat  is  referred  to.  In  its 
improvement  it  has  much  of  the  appearance  of  the  Saanen  breed. 

Petersen's  description  of  the  Langensalzaer  goat  is  in  the  main  as 
follows:  It  differs  from  the  Saanen  goat  in  its  more  refined  frame, 
shorter  limbs,  and  long  barrel.  The  coat  of  hair  is  generally  short 
and  smooth,  rarely  long;  the  forehead  almost  square;  eyes  large  and 
intelligent;  ears  erect  and  pointing  forward;  neck  long  and  slender 
but  somewhat  heavier  at  base  than  elsewhere;  withers  well  rounded; 
back  straight;  hips  dropping;  chest  narrow,  but  deep  and  extending 
far  back;  belly  round,  but  not  hanging,  and  showing  deep  *' hunger 
hollows;''  loin  not  very  deep;  hind  legs  inclined  to  be  cow-hocked 
(occasionally  there  are  cases  of  stiff  legs).  The  bones  are  fine,  and  the 
pastern  short.  The  udder  b  broad  and  deep,  similar  to  that  of  the  cow, 
almost  globular,  and  not  in  two  lobes,  as  in  other  Swiss  breeds;  teats 
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long  and  hanging  forward  of  the  legs,  nearly  reaching  to  the  ground 
in  old  goats.  Oftentimes  two  rudimentary  teats  are  present  and  yield 
milk. 

This  goat  is  a  good  milker.  The  annual  milk  yield  is  often  large — ^in 
individual  cases  having  been  known  to  reach  1,800  liters.     (Dettweiler.) 

The  Starkenburg  goat. — ^This  breed  is  referred  to  in  the  German 
literature  as  a  noble  animal.  It  is  the  result  of  a  large  infusion  of 
Saanen  blood,  and  is  oftentimes  mistakenly  called  the  Saanen.  It  is 
raised  in  Pfungstaat,  Heppenheim,  and  vicinity. 

The  Gtiggisberger  goat. — This  breed,  sometimes  called  the 
Schwartzenburg-Guggisberger  (pi.  39,  fig.  2),  was  originally  from 
the  Sinunen  Valley  of  Switzerland.  It  is  brown,  spotted  like  the 
chamois,  commonly  has  horns,  and  is  considered  very  excellent  for 
milk.  Of  recent  years  it  has  been  extensively  crossed  with  the 
Saanen  goats.  Hilpert  describes  it  as  being  built  like  the  Saanen 
goat,  of  fawn  color,  or  brownish  white,  and  of  astonishing  size.  He 
says  it  is  excelled  by  no  other  breed  of  goats  in  milk  production 
when  under  good  care  and  feed.  The  Guggisberger  is  well  propor- 
tioned, and  the  accompanying  illustration  shows  that  this  breed  has  the 
points  of  a  good  milker.  It  is  also  said  to  be  a  near  relative  of 
the  Oberhaslian  goat. 

The  Gassenay  goat. — The  Gassenay  goat  is  of  Canton  Berne, 
Switzerland.  It  is  pure  white,  like  the  Saanen  and  Appenzeller. 
Anderegg,  a  Swiss  authority  on  the  goats  of  that  country,  speaks  in 
very  high  terms  of  this  breed.  Hook  says  that  a  few  specimens  have 
been  imported  into  England,  but  unfortunately  have  not  been  kept 
pure.  Gtissenay  appears  to  be  another  name  for  the  city  of  Saanen, 
and  it  is  not  unlikely  that  the  goats  bearing  these  names  are  the  same 
breed. 

The  Harz  Monntain  goat. — ^This  breed  is  the  product  of  the  Harz 
Valley  and  others  connecting  with  it,  all  of  which  are  from  1,000  to 
2,000  feet  above  sea  level.  Here  the  soil  is  calcareous  and  the  water 
comes  pure  from  springs.  The  climate  is  rather  rigid.  The  animal 
is  astonishingly  large  and  has  a  strong  bodily  development. 

The  color  varies  from  whitish  gray  to  reddish,  with  a  dark  streak 
along  the  back;  sometimes  it  is  black  or  brown,  or  a  mixture  of  these 
colors.  The  hide  is  quite  thick,  a  condition  due  to  the  severe  climate. 
The  hair  is  of  medium  length,  seldom  short  and  smooth;  the  head 
short  and  broad;  eyes  gray;  ears  long  and  narrow,  yet  many  have  lop 
ears  or  so-called  mouse  ears;  horns  absent  in  most  cases;  neck  medium 
long,  withers  strong,  back  straight,  loins  and  chest  broad,  belly  deep, 
thighs  rather  full;  the  legs  are  generally  straight,  but  in  exceptional 
cases  cow-hocked. 
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The  udder  is  well  developed,  bilobed  as  a  rule,  with  large  teats 
hanging  between  or  a  little  back  of  the  hind  legs.  When  fresh  the 
milk  production  is  -from  2  to  4  liters  a  day,  increasing  in  good  animals 
to  5  liters,  and  the  amount  for  the  entire  period  of  lactation,  which  is 
about  three  hundred  and  twenty  days,  is  from  600  to  700  liters.  The 
taste  of  the  milk  from  this  breed  is  especially  good,  and  everywhere 
throughout  the  Harz  Mountains  the  milk  is  used  as  an  article  of  diet, 
especially  for  the  poor  and  for  the  invalids  who  sojourn  in  that  district 
in  large  numbers. 

The  Wiesenthal  goat. — The  Wiesenthaler  is  a  hornless  mountain 
goat  with  a  middling  long  head  and  sparkling  eyes.  The  hair  is  short 
and  light  in  color.     The  udder  is  globular  in  form,  with  a  good  devel- 


FiG.  48.— German  Farm  (or  House)  Goat.    (Copied  from  ZQrn.) 

opment  of  teats.  When  the  doe  is  fresh  her  yield  of  milk  is  from  2 
to  5i  liters  per  day,  the  average  being  about  3  liters.  The  quantity 
for  the  whole  period  of  lactation  varies  from  600  to  900  liters.  Peter- 
sen (from  whom  these  notes  are  made)  mentions  one  case  where  982 
liters  were  produced  from  a  doe  that  had  a  lactation  period  of  three 
hundred  and  fifty  days.  The  quality  of  the  milk  is  excellent,  having 
especially  a  high  percentage  of  fat. 

The  Sazony  goat. — This  goat  can  hardly  be  regarded  as  a  distinct 
breed.  It  has  been  developed  by  selection  from  the  common,  or  farm, 
goats,  and  by  the  introduction  of  Swiss  blood,  principally  of  the  Saanen 
breed.    Doctor  Kohlschmidt,  an  agidcultural  teacher  at  Freiberg,  has 
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said  that  the  Saxony  goat  is  equal  in  milk  productiveness  to  the 
Saanen.  His  opinion  was  based  upon  personal  experiment;  but  it  is 
said  by  others  that  the  Saanen  goats  employed  in  this  experiment  were 
imported  and  in  all  probability  they  were  very  poor  specimens,  for 
nearly  all  German  writers  refer  to  the  practice  of  the  Swiss  in  selling 
their  poorest  animals,  if  possible,  rather  than  their  good  ones  and 
lament  the  fact  that  the  German  importations  are  of  the  poor  kind. 

However,  experiments  with  Saxony  goats  which  were  conducted  in 
1895-96  in  the  locality  of  Lauenstein,  Altenburg,  and  Geising,  with 
30  goats,  gave  the  following  results,  which  indicate  that  the  Saxony 
goat  is  an  excellent  milk  producer.  The  annual  milk  yield  of  27  goats 
of  various  ages,  based  on  five  experiments,  was  found  to  average  725.7 
liters  per  head.  Of  the  24  mature  goats,  9  gave  600  to  700  liters 
per  head,  7  gave  from  700  to  800  liters,  4  gave  from  800  to  900  liters, 
1  gave  over  900  liters,  and  3  gave  1,000  liters.  The  highest  milk  yield 
was  1,077.5  liters  and  the  smallest  612.3  liters  per  annum.  The  aver- 
age lactation  period  was  three  hundred  and  thirty-two  days,  and  the 
percentage  of  butter  fat  in  the  milk  for  the  entire  period  of  lactation 
showed  a  minimum  of  2.74  and  a  maximum  of  4.41,  with  an  average 
of  3.43.  These  results  show  that  the  Saxony  goat  is  a  good  milker 
and  altogether  a  very  desirable  animal. 

The  Westphalian  goat. — Frequent  references  are  made  in  foreign 
literature  to  this  breed,  but  Dettweiler  is  the  only  writer  who  gives 
any  real  information  about  it,  and  he  gives  but  little.  The  quantity 
of  milk  which  it  gives  varies.  At  Warstein  the  production  is  said  to 
be  but  2  liters  per  day  for  ^' fresh"  goats,  with  a  total  annual  yield 
(or  for  the  whole  period  of  lactation)  of  200  liters.  Other  schedules 
are  in  existence,  however,  which  show  the  annual  yield  to  be  from 
365  to  500  liters.  Dettweiler  quotes  the  following  from  Mr.  Petrasch, 
a  magistrate  of  Hallenburg: 

Average  quantity  of  milk  for  fresh  milkers,  3  liters  daily. 
Maximum  quantity  of  milk  for  fresh  milkers,  5  liters  daily. 
Minimum  quantity  of  milk  for  frefih  milkers,  2  liters  daily. 
For  the  entire  period,  500  liters. 
Duration  of  lactation,  330  days. 

The  Hinterwald  goat. — The  district  of  the  Hinterwftlder  (or  Forest 
goat)  embraces  the  whole  upper  plateau  of  the  Black  Forest.  The  de- 
scription of  this  breed  is  after  Huber,  a  veterinarian  of  St.  Blasieu. 
The  color  is  white  and  brown,  giving  a  gray  mixture;  the  skin  is  thin, 
soft,  elastic,  and  covered  with  short  to  medium-length  hair;  there  is 
an  absence  of  horns  according  to  Huber,  but  Dettweiler,  from  whom 
the  illustration  (pi.  39,  fig.  1)  is  copied,  shows  an  animal  with  horns; 
fairly  long  face  and  broad  forehead;  jaw  well  developed;  mouth  large 
and  broad;  eyes  large  and  clear;  ears  erect;  neck  strong  with  a  cir- 
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cumference  equal  to  its  len^h;  chest  well  developed,  being  broad, 
deep,  and  long;  back  generally  straight;  loins  generally  well  developed; 
hips,  dropping;  legs  sometimes  cow-hocked.  The  udder  in  full-grown 
animals  is  well  developed,  firm,  elastic,  both  halves  being  of  uniform 
size,  and  hangs  low  in  old  animals  only. 

The  milk  yield  is  about  3  liters  per  day;  it  amounts  to  4  liters  in 
exceptional  cases.  The  annual  yield  varies  from  600  to  660  liters, 
testing  3.75  per  cent  fat. 

The  Hungarian  goat. — ^There  is  very  little  information  at  hand 
regarding  the  Hungarian  goats.  Neither  Pegler  nor  Hook  mentions 
them,  yet  the  following  description  of  a  single  specimen  was  pub- 
lished in  the  proceedings  of  the  Royal  Agricultural  Society,  England 
(vol.  15,  p.  664,  1879),  in  the  words  of  the  judges  of  the  show  at 
Kilbum: 

The  prize  winner,  of  Hungarian  breed,  exhibited  by  Lady  Burdett  Coutta,  was  cer- 
tainly the  largest  he-goat  that  has  ever  appeared  at  any  show.  He  was  devoid  of 
horns  and  had  a  fine  head,  with  broad  chest,  level  back,  and  well-sprung  ribs,  with- 
out being  too  long  in  the  leg.  He  measured  34  inches  in  height  at  the  shoulder  and 
46  in  girth. 

The  Alpine  goat. — ^Descriptive  writers  who  have  visited  Switzer- 
land have  seldom  failed  to  mention  incidentally  'Hhe  Alpine  goat," 
yet  very  little  is  in  print  about  it  as  an  animal  of  economic  value. 
Peer  made  no  little  eflfort  to  learn  something  about  this  goat,  and  the 
description  here  given  is  practically  in  his  words. 

The  Alpine  goat  may  be  termed  the  native  goat  of  Switzerland,  cor- 
responding in  name  to  our  ''common"  goats  and  the  German  "farm" 
goats,  but  not  corresponding  in  important  characteristics.  These 
goats  are  found  throughout  the  whole  Alpine  chain.  There  is  but  little 
uniformity  among  them,  and  therefore  they  can  hardly  be  classed  as 
a  distinctive  breed.  They  resemble  grade  animals  of  nearly  every 
description.  In  one  section  certain  markings  may  prevail  and  in 
another  they  are  quite  different.  They  have  horns  generally  and  are 
a  hardy,  serviceable  animal. 

The  want  of  attention  to  certain  uniform  characteristics  disqualifies 
them  for  breeding  purposes  among  those  who  wish  to  follow  a  certain 
standard  or  typo  of  breeding.  In  some  districts  in  the  Swiss  Alps 
and  also  the  French  Alps  some  attempt  has  been  made  to  breed  to  a 
certain  form  and  color,  but  as  a  rule  they  are  better  classified  as  "all 
sorts."  In  France  and  Switzerland  there  are  a  few  distinct  families 
like  the  Saanen  and  Toggenburg;  all  the  rest,  except  foreign  goats  of 
a  distinct  breed,  seem  to  be  lumped  off  as  "Alpine  goats."  In  some 
parts,  however,  local  names  are  given  to  these  goats.  Some  of  these 
animals  are  exceedingly  beautiful. 

The  Tarentaise  goats  from  the  French  Alps,  which  are  usually  seen 
at  the  French  agricultural  exhibition  at  Paris  in  the  beginning  of 
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March,  are  very  striking.  They  will  be  found  described  below  under 
the  heading  "The  Tarentaise  goat." 

There  is  another  Alpine  goat  that  is  believed  to  have  some  local 
name.  It  is  of  a  solid  mulberry  or  mahogany  red.  These  goats  have 
a  very  short,  shiny  coat  of  hair,  which  sets  off  their  graceful  forms  to 
perfection.  They  have  very  beautiful,  clean  heads,  and  altogether 
are,  as  described  by  Peer,  the  most  breedy  looking  goats  he  has  ever 
seen. 

If  these  animals  could  be  relied  upon  to  breed  true  they  would  cer- 
tainly be  most  valuable  animals  in  the  hands  of  any  breeder  who 
admires  quality  and  beauty.  There  were  quite  a  number  of  these  so- 
called  Swiss  and  French  Alpine  goats  on  exhibition  at  Paris  last  year, 
together  with  several  other  Swiss  and  foreign  breeds,  such  as  the 
Toggenburgers,  Saanen,  Nubians,  Maltese,  etc.,  which  were  said  to  be 
mostly  from  the  zoological  gardens  of  Paris.  They  created  aa  much 
if  not  more  interest  than  any  of  the  other  animals  of  the  great 
exhibition. 

All  of  the  Alpine  goats,  whether  of  the  Swiss  or  French  Alps,  are 
good  and  useful  animals.  They  are  of  early  maturity,  hardy,  and  give 
a  good  quantity  of  milk.  Peer  says  they  give  from  4  to  5  quarts  a  day 
and  that  the  best  ones  are  said  to  give  as  much  as  6  quarts  a  day. 

There  are  over  half  a  million  goats  in  little  Switzerland,  a  territory 
less  than  one-third  the  size  of  the  State  of  New  York.  There  are 
among  this  great  number  only  about  3,000  or  4,000  pure  Toggen- 
burgers and  2,000  to  3,000  Saanen;  probably  10,000  would  cover  all 
the  distinct  breeds;  the  balance  (490,000)  are  natives,  grades,  and  what 
are  generally  called  Alpine  goats. 

The  Tarentaise  goat. — The  Tarentaise  goat  is  not  considered  a  dis- 
tinct breed,  but  is  one  of  the  several  varieties  of  Alpine  goats;  and 
under  the  head  ''The  Alpine  goat,"  Peer  describes  it  as  a  very  strik- 
ing animal.  Its  head  and  neck  are  saffron  red  and  the  body  shiny 
black,  with  a  black  bar  down  each  side  of  the  face.  It  has  sufficient 
merit  to  warrant  its  exhibition  at  the  agricultural  show  at  Paris,  and 
is  said  to  be  a  good  milker. 

The  home  of  this  variety  is  the  Department  of  Savoie,  in  the  French 
Alps. 

The  Fyrenean  goat. — This  goat,  as  its  name  signifies,  is  native  of 
the  Pyrenees  Mountains.  It  has  long  hair,  long,  pendulous  ears,  and 
large  horns.  It  is  the  tallest  of  all  domestic  breeds,  except  possibly 
the  Nubian.  Several  head  have  been  introduced  at  different  times 
into  England  and  the  crosses  obtained  from  them  have  proved  to  be 
good  animals.  Pegler  mentions  some  that  were  at  the  dairy  show  of 
1884  "far  exceeding  in  proportions  anything  yet  produced  in  the  way 
of  goat  breeding."    This  goat  is  a  very  good  milker.     Reports  are 
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Langensalzaer  Goats. 
Photographs  copied  from  Dettweiler. 
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Fig.  1.— H inter walder  Doe.    Fig.  2.— Schwarzenburg-Guggisberger  Doe. 


Illusiralions  copifd  from  Dellweiler  and  Hilpert. 
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published  of  large  herds  of  this  breed  in  the  Pyrenees  Mountains, 
where  they  are  kept  for  the  twofold  purpose  of  cheese  making  and 
the  production  of  skins  for  fine  gloves.  So  far  as  known  there  are 
none  of  them  in  the  United  States,  but  they  would  probably  thrive 
well  in  any  of  our  mountainous  sections. 

The  Spanish  goats. — ^The  term  Spanish  goat  does  not  here  mean  a 
particular  breed,  for  there  are  several  varieties  in  Spain.  Lcbe  refers 
to  a  ''hornless  Spanish  goat,"  which  is  especially  distinguished  by  its 
long  silky  hair.  The  illustrations  which  are  shown  on  plate  40  are 
evidently  quite  a  diflferent  variety  from  the  one  described  by  Lobe. 
These  pictures  are  of  the  goats  of  JVialaga  and  Granada,  and  were 
taken  by  David  G.  Fairchild,  agricultural  explorer  of  this  Department. 
No  records  are  available  of  the  quantity  of  milk  that  the  goats  of 
Spain  will  give,  but  the  size  of  the  udder  of  those  shown  here  indi- 
cates that  it  is  considerable.  It  is  said  that  all  varieties  of  the  Span- 
ish goats  are  good  milkers. 

The  English  goat. — ^The  English  breeders  began  many  years  ago 
to  produce  from  their  nondescript  stock  a  distinctive  English  goat. 
The  lines  of  breeding  which  they  pursued  were  the  same  as  those 
proposed  for  the  production  of  the  American  milch  goat.  The  English 
have  succeeded  to  a  large  degree,  presaging  the  fact  that  the  United 
States,  with  its  more  favorable  climatic  and  soil  conditions,  ought  to 
do  much  better  in  a  shorter  period  of  time. 

England's  climate  is  not  suited  to  any  of  the  imported  breeds  of 
goats,  and  her  native  goats  were  far  from  being  satisfactory  as  milk 
producers.  In  order  that  there  might  be  a  goat  that  would  withstand 
the  damp  climate  and  lowlands  and  at  the  same  time  produce  a  satis- 
factory quantity  of  milk,  the  English  proceeded  to  import  bucks  of 
the  Swiss  and  Nubian  breeds  for  crossing  upon  the  native  does.  By 
this  method  they  have  retained  the  hardiness  of  the  native  goat  to  a 
remarkable  degree  and  at  the  same  time  acquired  much  of  the  milk- 
producing  qualities  of  the  Swiss  and  Nubians. 

The  following  description  of  the  English  goat  is  from  Pegler: 

I  have  been  at  some  pains  to  ascertain  the  points  of  the  original  breed;  and  from 
the  descriptions  in  old  works  in  which  goats  are  mentioned,  and  a  comparison  with 
the  features  most  prevalent  at  the  present  time,  I  believe  the  following  description 
to  be  correct:  Head  neat  and  tapering,  with  moderate  beard;  frontal  bone  promi- 
nent, horns  set  far  apart,  rising  slightly  at  first  with  an  inclination  to  the  rear,  and 
then  branching  outward;  ears  rather  large,  but  not  actually  erect  nor  yet  pendulous, 
but  more  approaching  a  horizontal  position,  pointing  forward.  Body  long  and 
square  shaped,  with  the  coat  short,  but  not  so  close  as  in  the  Nubian  and  some 
Indian  varieties.  In  the  male  it  is  much  longer,  particularly  at  the  neck,  chest,  and 
thighs,  where  it  is  very  thick  and  stiff.  A  fine,  soft,  wooly  undei'growth  is  nearly 
always  observable  between  the  hak.  The  color  ranges  from  black  to  white,  but  is 
more  often  light  or  dark  fawn,  with  a  darker  line  along  the  back  and  black  on 
the  l^s. 
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In  a  personal  letter  to  this  writer,  Hook  believes  it  would  be  wise 
for  the  people  of  the  United  States  to  secure  some  English  goats  to 
breed  up  the  common  stock  here.  It  can  hardly  be  doubted  that  the 
result  of  such  a  procedure  would  be  very  beneficial,  for  the  English 
goat  is  really  a  good  animal. 

The  Irish  goat. — This  goat  is  mentioned  and  described  in  order  to 
forestall  any  desire  to  import  the  blood  for  American  use.  The  fol- 
lowing is  from  Pegler: 

The  hair  is  long  and  shaggy,  generally  a  reddish  black  and  white,  or  yellowish 
gray  and  white.  The  head,  instead  of  being  short  and  tapering,  is  long  and  ugly, 
the  muzzle  being  coarse  and  heavy,  with  a  considerable  amount  of  beard  even  in  the 
females.  The  horns  are  large  and  pointed,  situated  close  to  each  other,  and  rising 
almost  perpendicularly  while  inclining  to  the  rear.  Those  of  the  male  are  very 
large,  and  attain  sometimes  an  immense  length,  a  pair  in  my  possession  measuring 
each  30  inches.  Besides  the  increase  in  size,  they  open  out  more  than  those  of  the 
female.  The  size  and  shape  of  the  horns  render  both  male  and  female  formidable 
antagonists  when  pugnaciously  inclined,  which  they  not  unfrequently  are,  both  to 
each  other  and  to  persons  who  are  strangers  to  them,  so  that  they  are  not  altogether 
safe  with  children.  The  Irish  goat  is  a  rather  taller  animal  than  the  English,  but 
its  gaunt,  flat-sided  appearance  renders  it  anything  but  prepossessing.  It  is  never- 
theless a  good  milker,  though  the  yield  is  comparatively  poor  in  quality.  The  udder 
is  generally  long  and  narrow,  with  big  teats. 

Pegler  does  not  say  much  for  the  Irish  goat,  but  Hook,  in  the  fol- 
lowing, says  less: 

Of  small  size,  with  long  shaggy  coat  and  large  horns,  it  has  little  but  its  low  price 
to  recommend  it.  Rare  examples  may  be  found  to  yield  a  large  quantity  of  milk, 
but  only  for  a  few  months  after  kidding;  and,  as  it  is  impossible  to  induce  these 
animals  to  breed,  except  as  their  half-wild  nature  prompts,  the  production  of  milk 
in  winter  is  entirely  out  of  their  power. 

The  Welsh  goat. — It  is  believed  that  in  a  former  time  there  was  a 
distinctive  breed  of  goats  in  Wales  and  also  in  Ireland,  but  the  Irish 
blood  appears  to  have  dominated  and  overrun  both  countries.  It  is 
believed  that  originally  the  Welsh  goat  was  large,  white  in  most  cases, 
and  of  a  kindly  disposition;  but  this  is  not  the  case  at  this  time. 
Pegler  says  of  it: 

In  many  points  it  resembles  the  Irish  goat,  but  is  smaller  and  more  symmetrically 
shaped,  the  head  and  horns  being  more  graceful  and  the  body  lighter.  This  breed 
is  not  of  much  value  for  milk.  The  udder  and  teats  are  usually  small,  and  it  does 
not  remain  any  length  of  time  in  profit. 

The  Nubian,  or  Abyssixiian,  goat.— This  breed  (fig.  49)  is  the  most 
peculiar  of  all  goats,  and  in  many  respects  differs  so  much  from  other 
goats  that  at  a  distance  it  may  be  mistaken  for  some  other  anipaal— at 
least  not  be  taken  for  a  goat. 

It  is  a  native  of  Nubia,  Upper  Egypt,  and  Abyssinia.  With  slight 
modifications,  it  may  be  found  in  other  parts  of  the  African  continent 
as  far  south  as  the  Cape  of  Good  Hope. 

Its  size  is  extraordinary,  being  fully  a  half  larger  than  ordinary 
goats,  and  it  has  very  long  legs.     In  a  pronounced^  decree  thb^ 
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ha8  the  rounded  forehead  and  nose  that  are  so  characteristic  of  all 
African  sheep,  but  why  this  similarity  exists  no  one  ventures  to  say. 
Below  the  top  of  its  head  the  forehead  rises  so  as  to  form  a  conical 
prominence,  then  sinks  toward  the  nose  until  the  nostrils  are  in  an  actual 
depression.  The  lower  jaw  protrudes  beyond  the  upper,  and  the  teeth 
often  extend  above  the  nostrils.  The  ears  may  be  flat,  long,  large, 
and  pendant,  or  very  short,  straight,  and  pointed. 

The  Nubian  is  considered  a  hornless  breed,  and  it  is  probably  as 
nearly  hornless  as  any  breed,  yet  it  frequently  occurs  that  the  bucks 
develop  horns,  which  are  flat  and  short,  and  which  lie  upon  the  back 
of  the  head.  The  horns  at  a  distance  midway  of  the  length  curve  out- 
ward. There  is  an  entire  absence  of  beard,  and  the  ''goat. odor"  so 
common  in  the  males  of  other  breeds  is  entirely  wanting  in  this  one, 
not  even  appearing  at  rutting  time.  The  eyes  are  large  and  lie  flat  in 
the  head.     The  color  is  glossy  black  or  dark  brown.     Several  authors 


Fig.  49.— Nubian  Goat.    (Copied  from  HoiTmann.) 

who  are  familiar  with  this  breed  assert  that  the  hair  is  always  short, 
while  one,  who  is  no  doubt  equally  as  well  informed  as  the  others, 
says  the  hair  is  long.  The  fact  is  that  there  are  both  kinds.  Pegler 
describes  it  thus:  ''The  hair  is  comparatively  short  in  the  male,  but 
very  much  so  in  the  female,"  yet  he  gives  an  illustration  of  a  Nubian 
with  long  hair.  It  can  hardly  be  doubted  that  the  Nubian  is  closely 
related  to  some  of  the  other  breeds  of  northern  Africa,  all  of  which 
have  long-haired  strains  among  them.  The  skin  is  oftentimes  much 
wrinkled. 

The  udder  is  deeply  indented,  or  divided,  so  as  to  form  very  dis- 
tinct lobes.  The  teats  are  situated,  as  in  all  species,  on  the  lower 
paii;  of  the  udder,  but  upon  the  outside. 

The  Nubian  is  the  most  peaceful  and  gentle  of  the  goat  family.  It 
is  not  vagrant,  and  does  not  require  delicate  nourishment.  The  only 
objection  that  can  be  ascribed  to  it  is  such  extreme  sensitiveness  to 
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cold  that  it  can  with  difficulty  withstand  the  slightest  degree.  For  this 
reason,  in  France  and  England,  it  is  always  provided  with  a  warm 
house  during  winter,  and  never  turned  out  in  the  moraing  when 
there  is  frost.  It  is  said  that  the  slightest  cold  produces  abortion 
almost  instantly. 

Crosses  have  been  made  of  Nubian  bucks  upon  selected  common 
does  with  results  very  satisfactory.  The  crosses  have  better  devel- 
oped forms  than  the  common  goats;  they  are  more  robust,  and  par- 
take largely  of  the  physical  characteristics  of  their  dams.  It  i  i  a 
pleasure  to  quote  here  from  a  letter  by  Wm.  G.  de  Coligny ,  of  Spring- 
field, Mass.,  who  had  experience  with  Nubian  goats  in  fk^uador: 

Mr.  Francisco  Chiriboga,  now  deceased,  a  larsre  cattle  raiser  in  the  province  of  Imba- 
bura,  northern  Ecuador,  had  a  flock  of  about  twenty  Angoras  and  one  of  Nubian 
goats,  ten  in  number,  which  he  imported  from  France,  from  the  Government  sta- 
tion at  Souliac,  department  of  Cantal.  He  used  to  cross  them  for  the  wool,  milk, 
and  meat.  The  Angora  became  fairly  good  milch  goats,  but  not  so  good  as  the 
crosses  from  the  Nubian  upon  the  common  goat.  *  *  *  The  hair  of  the  Angora- 
Nubian  goats  was  not  white,  but  very  silky,  fine,  steeple  pointed,  and  about  8  inches 
long;  in  some  individuals  10  inches  long. 

The  amount  of  milk  produced  from  three  or  four  Nubian  goats  and  their  crosses 
at  that  time  (1877)  was  about  4  liters  per  head  per  day.  Milk  from  the  Angora- 
Nubians  was  about  2}  liters  per  head  per  day,  and  from  the  Nubian  and  common 
goat  cross,  about  3}  liters. 

Of  all  domestic  animals,  except  the  rabbit  and  the  hog,  in  the  lan- 
guage of  Du  Plessis,  the  Nubian  goat  is  the  one  which  increases  most 
rapidly.  A  French  writer  (Sacc)  says  that  he  has  known  one  of  these 
animals  to  drop  eleven  kids  in  one  year,  four  on  two  occasions  and  three 
at  another.  This,  of  course,  is  an  unusual  case,  yet  it  can  be  safely 
affirmed  that  Nubian  goats  generally  have  kids  twice  a  year,  and  fre- 
quently there  are  triplets. 

Sacc  avers  that  the  daily  yield  of  milk  per  animal  is  from  10  to  12 
quarts,  and  that  it  seldom  falls  below  4  quarts;  and  that  the  milk  is 
univereally  pronounced  excellent  and  of  a  higher  fatty  content  than 
milk  from  native  goats.  Du  Plessis  thinks  Sacc  has  exaggerated  by 
regarding  the  exception  rather  than  the  rule.  It  is  nevertheless  trae 
that  the  Nubian  goat  is  the  highest  type  of  milch  goats.  Du  Plessis 
regards  a  good  yield  for  the  Nubian  is  from  5  to  6  quarts  per  day.  Ho 
conducted  some  milking  experiments  for  five  days  with  two  goats — 
one  a  pure  Nubian  and  the  other  a  crossbred  Nubian  and  native  goat. 
The  results  obtained  are  given  on  the  following  page. 
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Production  of  milk  by  a  Nubian  and  Nubian  crow. 
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a  Butter,  8.41  per  cent. 


ft  Butter,  6.91  per  cent. 


Given  a  suitable  climate,  proper  feed,  and  intelligent  handling,  this 
breed  will  excel  all  others  in  milk  production.  So  far  as  the  United 
States  is  concerned,  however,  its  area  of  usefulness  in  its  pure  state 
will  be  limited,  it  seems,  to  the  extreme  Southern  States  and  southern 
California.  This  is  the  opinion  of  De  Coligny,  who  is  familiar  with 
this  breed.  However,  among  goats  imported  into  Canada  within  the 
past  two  years  there  is  said  to  be  a  Nubian  buck  that  is  withstand- 
ing the  cold  climate  of  that  locality.  The  tenderest  care  must*  be  his 
lot  if  he  is  a  pure  specimen.  The  writer  has  been  unable  to  obtain 
any  information  about  this  animal  by  correspondence,  or  indeed,  about 
other  breeds  of  the  same  importation.  A  few  Nubians  may  be  found 
in  England,  where  their  value  has  come  to  be  recognized  for  crossing 
upon  the  common  goate  of  that  country. 

The  Egyptian,  or  Nile,  goat. — The  description  given  of  the  Egyp- 
tian goat  ( Copra  eegyptica)  is  after  Hoflfmann.  This  goat  has  a  small 
head  and  either  short  horns  or  none  at  all.  It  has  a  facial  expression 
that  is  remarkable  and  peculiar.  The  nose  is  short  and  stumpy,  the 
nasal  bone  bulging  upward.  The  lower  jaw  is  longer  than  the  upper 
one.  The  beard  is  often  wanting.  The  eyes  are  small;  ears  about  as 
long  as  the  head,  are  narrow  and  rounded  at  the  end,  and  are  pendu- 
lous. The  color  of  the  hair  varies  from  reddish  brown  to  light  yellow, 
and  always  lighter  in  color  on  the  belly  than  elsewhere.  The  goat 
odor  is  never  present.  (Note  the  similarity  of  this  goat  with  the 
Nubian,  the  Syrian,  the  Mamber,  and  the  Zaralbi.)  ' 

The  Egyptian  goats  are  numerous  in  the  Nile  Valley  as  far  as  Nubia 
and  Upper  Egypt.  They  are  regarded  as  among  the  best  milch  goats, 
and  are  said  to  give  daily  from  5  to  6  quarts  of  milk.  Hoffmann  says 
it  has  been  claimed  for  this  breed  that  a  specimen  has  been  known  to 
give  from  10  to  1.2  quarts  of  milk  daily. 

H.  Doc  467,  68-3 ^26 
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The  African,  or  Widah,  goat.— Lobe  says  the  African  goat  in  its 
conformation  and  peculiarities  resembles  the  Angora,  but  is  smaller. 
The  short  description  given  here  of  this  goat  is  translated  from  the 
German  of  Hoflfmann: 

This  goat  \a  the  most  handsome  and  graceful  of  all  goat  breeds.  It  is  of  mediom 
size  and  has  a  shapely  head;  has  a  robust,  well-rounded,  fleshy  body,  and  better 
developed  legs  than  any  other  breed  of  goats.  The  horns  are  thin  and  curve  gently 
backward  and  outward,  the  point  bending  back  again  so  as  to  form  the  beginning  of 
a  spiral.  The  hair  is  short  and  coarse;  on  the  neck,  back,  sides,  and  legs  it  is  black, 
but  underneath  it  is  yellow.    The  color  may  be  reddish  or  yellow. 

There  is  a  subbreed  of  the  African  goat  called  the  Dwarf  goat  (fig. 
50).  It  is  only  13  inches  high  and  26  inches  long,  according  to  LObe, 
who  makes  no  comment  as  to  its  value. 


Fig.  50.— African  Dwarf  Goat    (Copied  from  Hoffmann.) 

The  Zarubi  goat. — ^The  illustration  (pi.  4:1,  fig.  3)  shows  a  prize- 
winning  Zaraibi  buck  at  one  of  the  shows  of  the  Khediyial  Agricul- 
tural Society  of  Egypt.  Nearly  all  travelers  through  Egypt  who 
observe  the  live  stock  there  mention  this  goat  as  a  most  excellent 
milker,  and  it  always  appears  at  the  shows,  yet  no  description  of  it  is 
at  hand.  It  is  a  large  animal  with  long  hair  and  especially  character- 
ized by  its  very  long  ears.  The  description  of  the  Egyptian  goat 
applies  to  the  Zaraibi  pretty  well,  but  the  writer  has  been  told  by 
visitors  to  £gypt  that  the  former,  although  a  good  animal,  is  not  the 
equal  of  the  latter,  and  also  that  the  former  are  much  more  numerous. 
There  is  good  evidence  that  this  breed  was  originally  from  Syria. 

The  following  report  regarding  this  breed  is  from  David  G.  Fair- 
child,  agricultural  explorer  of  the  United  States  Department  of 
Agriculture: 

The  Zarubi  is  the  best  milch  goat  known  in  Egypt  and  it  is  used  laigely  by  Euro- 
pean families  desiring  pore  milk  for  their  infonts.    It  not  only  gives  more  milk  than 
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the  ordinary  kind,  but  is  said  to  be  a  better  breeder.  I  learned  that  the  wealthiest 
landowner  in  Egypt  had  only  recently  purchased  several  for  his  own  use.  The  best 
herd  in  Egypt  is  owned  by  the  Khedive. 

Mr.  Fairchild  was  permitted  to  inspect  the  Khedive's  herd  of  goats, 
a  privilege  seldom  accorded  to  anyone.  He  believes  they  could  with 
advantage  be  introduced  into  southern  California  in  the  warmer  parts, 
but  does  not  think  they  would  live  through  the  cold  winters  of  the 
North  unless  housed  very  carefully.  The  climate  to  which  they  are 
accustomed  is  very  much  like  that  of  southern  California. 

G.  P.  Foaden,  secretary  of  the  Khedivial  Agricultural  Society,  for- 
wards the  following  statement: 

The  Zaraibi  goats  are  a  race  which  was  brought  originally  from  Syria.  They  are 
superior  to  the  native  breed.  They  are  now  bred  chiefly  in  the  neighborhood  of 
Cairo.  A  good  average  goat  will  give  4  pounds  [quarts?]  of  milk  per  day  and  costs 
when  full  grown,  if  well  bred,  as  much  as  £1.10  (about  |7). 

The  Syrian  goat. — The  writer  is  unable  to  find  an  authoritative 
description  of  the  Syrian  goat,  but  the  evidence  given  by  travelers  in 
that  country  is  convincing  that,  all  things  taken  into  consideration, 
this  breed  must  take  a  place  among  the  best  breeds  for  milk  produc- 
tion. It  is  always  long  haired  and  in  color  mixed  black  and  white  or 
solid  black.  Its  ears  are  very  long  and  pendulous,  making  it  easy  to 
believe  that  it  is  the  original  stock  of  the  Zaraibi  breed  found  in  con- 
siderable numbers  in  the  neighborhood  of  Cairo.  The  only  available 
photograpl^  (pi.  42,  fig.  1)  of  this  breed  is  the  one  given  herewith,  being 
one  taken  in  Nazareth  in  April,  1904,  by  Mrs.  Sallie  Russell  Reeves, 
of  the  United  States  Department  of  Agriculture.  The  flock  shown 
here  is  owned  by  the  German  Orphanage  and  constitutes  the  only  source 
of  milk  for  that  institution. 

Dr.  Ira  Harris,  who  has  been  the  American  consular  agent  at  Tripoli, 
Syria,  for  upwards  of  twenty  years,  has  given  the  writer  some  inter- 
esting and  valuable  information  regarding  the  Syrian  goats,  and  some 
of  the  important  parts  are  embodied  in  what  follows: 

This  goat  gi^es  about  16  pints  of  milk  a  day,  and  the  lactation  period 
is  usually  nine  months.  It  is  a  hardy  breed,  being  kept  all  over 
Syria — on  the  plain,  and  on  the  mountain,  where  there  is  snow  and 
frosty  weather.  ''On  the  Hameth  and  Hums  plain,*'  says  Doctor 
Harris,  ''they  have  a  hot  summer  and  a  cold  winter.  I  know  of 
no  other  animal  that  has  such  a  strong  constitution  unless  it  is  a 
donkey."  These  goats  are  often  seen  in  large  flocks  in  Syria.  Doctor 
Harris  states  that  he  has  seen  2,000  kids  in  one  flock. 

It  is  likely  that  this  breed  could  be  easily  acclimatized  in  the  United 
States,  and  the  low  prices  at  which  they  can  be  purchased  in  Syria 
would  seem  to  make  it  desirable  for  some  one  to  consider  the  feasibil- 
ity of  importing  some  of  them. 
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The  Mamber  goat. — The  Mamber  goat  ( Caj>ra  mainbrica)  is,  accord- 
ing to  Hoffmann,  similar  in  many  respects  to  the  Cashmere  [Angora?], 
but  the  horns,  when  they  are  present,  are  smaller.  The  ears  are 
about  three  and  one-half  times  as  long  as  the  head,  are  broad,  thin^ 
with  the  end  rounded  and  turned  up.  The  home  of  this  breed  is  Asia 
Minor,  especially  in  the  vicinity  of  Aleppo  and  Damascus. 

Hoffmann's  description  gives  the  impression  that  the  Mamber  goat 
is  variously  colored.  The  usual  color  is  most  likely  black  or  brown, 
as  it  is  probably  closely  related  to  the  Egyptian  and  the  Nubian  goats. 

The  Sumatra  goat. — The  little  that  the  writer  has  been  enabled  to 
obtain  concerning  the  goats  of  the  island  of  Sumatra  is  taken  from 
Hook,  who  mentions  them  as  scarcely  larger  than  cats,  and  Hook  says 
that,  when  contrasted  with  the  large  Pyrenean,  the  relation  is  much  like 
that  between  the  bantam  and  Cochin  China  fowls.  It  is  hardly  likely 
that  there  will  be  any  desire  to  employ  any  of  the  Sumatra  blood  in 
building  up  a  milch  goat  industry  in  the  United  States. 

The  Spanish-Maltese  goat. — Under  present  conditions  this  goat 
would  better  be  considered  as  among  the  American  milch  goats;  but 
as  they  were  bred  as  Spanish-Maltese  several  years  before  the  other 
name  was  suggested,  they  will  be  treated  separately  here.  (PL 
31,  fig.  3.) 

It  is  known  that  Spain  at  a  former  time  received  many  goats  from 
Malta,  and  it  is  claimed  that  some  of  these  found  their  way  to  Mexico, 
and  finally  to  Texas  and  New  Mexico.  Their  history  is  difiScult  to 
trace  accurately,  however. 

The  following  description  of  these  goats  is  by  B.  H.  Van  Raub,  of 
Texas: 

The  Spanish-Maltese  goat  is  about  the  average  size  of  the  common  or  the  Angora  goat, 
possibly  a  little  larger.  It  is  white  or  grayish  in  color,  but  many  have  brown,  bluish 
black,  or  reddish  spots.  Many  have  coarse  hair,  some  have  long,  fine,  silken  hair, 
and  some  have  short,  coarse  hair.  As  a  rule  they  have  pendulous  ears.  There  are 
more  hornless,  or  muley,  goats  among  the  Spanish-Maltese  than  among  any  other 
breeds. 

It  may  be  true  that  this  particular  strain  is  less  inclined  to  produce 
horns  than  the  common  American  goats,  but  it  is  not  the  case  when 
considered  in  connection  with  the  best  breeds  of  Europe  and  Egypt. 

There  is  no  information  available  as  to  the  quantity  of  milk  that 
these  goats  will  yield,  although  2  quarts  a  day  for  some  indviduab  has 
been  estimated. 
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Plate  41. 


Figs.  1,  2.— Common  Goats  of  Egypt.    Fig.  3.— Zaraibi  Goat. 

Photographs  of  figures  1  and  2  by  David  G.  Fairchild.zed  by  V^jOOQ  IC 
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Plate  42. 


Fig.  1.— Syrian  Goats  at  Nazareth, 

Ph(>togrrtphs  by  Sallie  Russell  Reeves. 
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Figs.  2,  3.— Goats  at  Athens. 
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THE  MILCH  OOATS  OF  SWITZERLAND. 

By  Frank  Sherman  Peer, 
Cornell  Heights,  Ithaca,  N.  Y, 

In  the  spring  of  1904,  I  had  the  pleasure  of  visiting  Switzerland  in 
the  interest  of  several  American  gentlemen  who  wished  to  buy  and 
import  to  this  country  some  of  the  noted  cattle  and  milch  goats  of 
that  country.  Armed  with  letters  of  introduction  to  the  Swiss  min- 
ister of  agriculture,  I  arrived  at  Berne  one  day  in  March,  full  of 
delight  at  the  magnificent  scenery  and  anticipation  of  the  work  before 
me.  The  Swiss  minister  of  agriculture  sent  me  to  the  American  con- 
sul as  being  the  proper  person  to  bring  the  questions  before  his 
department.  The  result  was  a  letter  to  the  president  of  the  Swiss 
Agricultural  Society,  who  in  turn  gave  me  letters  to  the  best  and  most 
reliable  breeders  of  milch  goats  in  Switzerland. 

It  was  soon  learned  that  there  were  several  breeds  of  goats  in  Switzer- 
land, but  that  the  best  milking  breeds  were  theToggenburg,  the  Saanen, 
the  Alpine,  and  the  Schwarzthal,^  and  of  these  the  Toggenburg  and 
Saanen  goats  were  the  best  milkers.  Therefore  I  confined  my  atten- 
tion principally  to  the  last  two  varieties. 

All  the  breeds  which  I  investigated  are  about  the  same  size  and 
weight,  except  the  Saanen,  which  are  about  25  to  30  per  cent  larger 
and  heavier  than  the  others.  As  to  a  choice  between  the  Toggenburg 
and  the  Saanen,  I  like  the  Toggenburg  better  for  a  close-at-hand 
inspection  and  the  Saanen  best  when  seen  in  the  field.  There  can  be 
no  prettier  sight  than  a  flock  of  Saanen  goats  on  a  hillside  or  in  a 
green  pasture. 

In  1903,  there  were  exported  from  Switzerland  60,000  francs'  (about 
$10,000)  worth  of  Toggenburg  goats,  which  speaks  well  for  their  popu- 
larity in  foreign  parts.  Animals  winning  a  prize  are  not  allowed  to 
leave  the  country  or  the  neighborhood  where  raised  for  a  year. 

As  to  the  quality  of  Toggenburg  and  Saanen  goat's  milk,  so  far  as  I 
could  judge,  there  was  no  choice.  They  both  give  nice  white  milk, 
quite  free  from  a  goaty  taste,  which  can  not  be  said  of  all  goats.  It 
is  seldom  yellow  and  is  probably  the  better  for  it.  The  best  goat's 
milk,  as  I  understand,  is  that  which  shows  the  greatest  proportion  of 
casein.     Goat's  milk  in  Switzerland  is  rarely  made  into  butter. 

f*  Mr.  Peer's  descriptions  of  these  several  breeds  are  embodied  in  the  text  dealing 
with  the  breeds. — Editok. 
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The  milk  is  considered  good  after  the  third  milking,  and  the  quan- 
tity rapidly  increases  for  a  few  days  after  giving  birth,  when  the  maxi- 
mum is  reached.  It  usually  continues  for  five  or  six  months  and  some- 
times for  seven  and  eight  months,  when  it  gradually  declines.  A  good 
goat  may  be  expected  to  give  600  to  700  kilogranos  a  year.  The 
French  feeding  tests  have  proven  that  seven  goats  may  be  kept  on  the 
feed  necessary  for  one  cow,  and  that  the  seven  goats  will  give  much 
more  milk  than  one  cow. 

GENERAL  TREATMENT,  FEED,  AND  CARE  OF  THE  OOAT8. 

The  goat  of  Switzerland  is  the  Swiss  peasant's  cow,  the  Swiss  baby's 
foster  mother,  a  blessing  to  sanitariiuns  for  invalids,  and  a  godsend  to 
the  poor. 

Switzerland  is  a  country  of  narrow  valleys  and  lofty  mountains. 
The  winters  in  most  parts  are  long  and  severe.  The  valleys  are 
devoted  to  hay  and  grain  to  support  the  farm  stock  through  the  winter, 
^hile  the  foothills  and  mountains  are  the  pasture  ground  during  the 
summer  months. 

The  highest  mountains  are  covered  with  perpetual  snow.  Winter  in 
the  Saane  and  Toggenburg  valleys  sets  in  about  November  1,  and  the 
ground  from  about  that  time  until  nearly  May  is  covered  with  snow. 
When  the  writer  visited  there  in  March  last  the  snow  was  from  3  to 
6  feet  deep  on  the  level.  Scattered  all  over  the  vale  and  on  the  foot- 
hills are  little  bams  filled  with  hay,  and  this  is  either  brought  on  hand 
sleds  to  some  stable  near  the  house,  which,  as  a  rule,  is  a  part  of  the 
house,  or  the  stock  are  moved  from  one  bam  to  another,  in  turn,  as  the 
feed  gives  out.  There  are  no  large  herds  of  goats  owned  by  a  single 
man  or  company,  but  nearly  everyone  has  from  1  to  6.  Ten  or  a  dozen 
goats  are  considered  a  very  large  flock.  The  goats  in  winter  occupy 
a  portion  of  the  cow  barn  or  horse  barn,  or  some  warm  stable  adjoin- 
ing the  kitchen.  As  a  rule,  neither  cattle  nor  goats  go  out  of  their 
stalls  from  the  day  they  are  put  in  in  the  autumn  until  the  following 
spring. 

The  cows  are  usually  fresh  in  the  autumn  after  they  come  into  winter 
quarters.  Winter  dairying  is  the  universal  practice.  The  goats  drop 
their  kids  in  the  spring,  beginning  in  March.  About  May  20,  when 
the  snow  is  gone  from  the  valleys  and  the  lower  foothills,  the  larger 
herds  of  cattle  are  taken  from  the  stalls  and  bells  of  different  sizes  and 
notes  are  put  on  their  necks.  One,  called  the  ''  bell  cow,"  wearing  the 
largest  bell  of  all,  leads  forth  the  herd  to  pasture.  Together  with  this 
herd  of  cattle  and  goats,  which  belong  to  some  larger  farmer  or  breeder, 
go  the  cows  and  goats  of  a  dozen  or  more  neighboring  peasants. 

A  cow  man,  with  the  ''big  belP'  cow  as  leader  of  the  flock,  starts 
for  the  pasture  fields;  several  boys  go  along  as  assistants.     It  is  a  great 
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day  of  rejoicing  for  cattle  and  goats  and  kids  alike,  after  their  long 
winter  confinement.  The  gaily  dressed  cow  men,  the  chorus  of  the 
bells,  the  sporting  calves  and  skipping  goats  all  make  a  very  interest- 
ing spectacle  indeed.  These  animals  go  yearly  to  certain  locations  on 
the  foothills,  and,  as  the  snow  gradually  disappears,  they  keep  moving 
the  herd  higher  and  higher  up  the  mountains  until  midsummer,  when 
they  arrive  at  the  limit  of  vegetation  and  shortly  after  begin  the 
descent,  and  about  November  1  they  are  all  back  in  the  stables  again 
for  the  long  winter. 

Dotted  all  over  these  lofty  mountain  ranges  are  little  huts  which  are 
the  headquarters  of  the  cow  men  and  boys  while  herding  in  that  par- 
ticular vicinity.  Once  or  twice  a  week  someone  goes  to  the  valley  to 
renew  the  larder  with  dried  fish,  canned  meats,  and  bread. 

There  are  scattered  over  these  mountian  ranges  little  creameries 
mostly  for  making  cheese.  The  milk  from  the  goats  is  mixed  with 
that  from  the  cows  and  made  into  cheese.  In  some  cases,  however, 
the  calves  born  the  autumn  before  are  allowed  to  suckle  their  dams 
while  in  the  mountains  and  the  goat's  milk  with  a  little  cow's  milk 
only  is  made  into  cheese.  There  are  therefore  many  brands  of  this 
mountain-made  cheese,  diflfering  largely  only  in  the  proportion  of 
cow's  milk  to  goat's  milk.  The  process  of  making  these  diflferent  kinds 
of  cheese  is  generally  the  same. 

Goats  and  cows  seem  to  work  well  together  on  these  summer  pil- 
grimages above  the  clouds.  The  goats  oftentimes  go  where  cows  can 
not,  and  they  live  largely  on  twigs  and  shrubs,  which  the  cows  do  not 
eat. 

The  winter  feed  of  the  goats  consists  of  a  small  wisp  of  hay  daily 
and  possibly  a  handful  of  oats  or  other  mixed  grains.  As  a  rule,  they 
do  not  get  any  more  than  sufficient  to  keep  them  in  very  ordinary 
condition. 

As  to  prices,  Toggenburg  goats  from  1  to  2  years  old  in  March, 
before  dropping  their  kids,  cost  $12  to  $16  per  head;  bucks,  $15  to 
$25.  Saanen  goats  of  the  same  age  cost  from  $3  to  $10  per  head  more, 
and  Alpine  goats  from  $3  to  $5  less,  than  the  Toggenburgers.  The 
Schwarzth^l,  or  Glacier,  goats  cost  from  $15  to  $20  for  females  and 
from  $20  to  $40  for  males.  Cheaper  grades  of  goats,  such  as  are 
usually  exported  through  local  dealers,  may  be  had,  but  they  are 
usually  the  culls. 

Treatment  of  kids. — As  a  rule,  the  goats  of  Switzerland  are  allowed 
to  breed  only  once  a  year,  but  where  it  is  desirable  to  obtain  the 
greatest  yield  of  milk  and  the  most  increase,  they  may  bring  forth 
their  young  three  times  in  two  years.  By  this  system  the  yield  of 
milk  is  increased  to  an  average  of  1,000  kilograms  (2,200  pounds)  per 
year.  The  kids  are  usually  allowed  to  suckle  their  dams  for  a  day  or 
two,  the  first  milk  being  very  necessary  to  the  healthful  movement  of 
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the  yx)ung  kid's  bowels.  Twins  are  the  rule,  and  sometimes  triplets, 
and  occasionally  four  kids  are  dropped  at  a  birth.  The  best  breeders 
prefer  that  the  females  be  2  years  old  when  they  drop  their  first  kids; 
but  they  will  breed  younger. 

When  a  young  doe  gives  birth  to  twins  she  is  generally  assisted  in 
rearing  them  by  a  nursing  bottle  and  cow's  milk,  which  is  diluted 
nearly  half  with  water  and  slightly  sweetened.  Usually,  with  a  num- 
ber of  fresh  milch  goats  on  hand,  the  kids  are  separated  from  the  dam 
(in  fact,  they  are  rarely  ever  allowed  to  run  with  their  dams)  and  are 
tal^en  one  at  a  time  and  put  upon  another  doe,  so  as  to  divide  the  quan- 
tity of  goat's  milk  in  accordance  with  their  wants  or  age.  When 
cheese  making  is  the  object,  it  is  planned  to  have  a  fresh  cow  to  bring 
up  the  kids,  as  above  described,  beginning  always  with  goat's  milk  and 
reducing  the  quantity  and  increasing  cow's  milk  and  water  as  the  age 
of  the  kid  will  permit. 

Jfeed. — ^This  milk  feeding  goes  on  for  five  or  six  weeks,  when  most 
of  the  kids  are  weaned  from  milk  altogether.  They  are  given  a  small 
quantity  of  hay  to  pick  at  when  a  few  days  old.  The  best  breeders  in 
Switzerland  say  that  buckwheat  flour,  corn  (maize),  and  a  little  warm 
water  make  the  best  grain  lution  for  milch  goats..    Oats,  ground  and 

whole,  are  also  fed. 

{ 

SWISS  MILCH   QOATS  IN  AMERICA. 

There  are  many  reasons  why  the  milch  goats  of  Switzerland  should 
find  a  welcome  in  the  United  States.  First,  their  milk  is  the  nearest 
to  that  of  human  mothers,  or,  at  least,  is  such  that  the  most  delicate 
stomach  can  retain  it.  It  can  generally  be  taken  freely  where  cow's 
milk,  would  not  be  tolerated.  In  connection  with  sanitariums  and  for 
use  in  all  acute  stomach  troubles,  these  goats  fill  a  want  that  can  not  be 
estimated  by  dollars  and  cents.  In  this  way  probably  they  will  find 
a  footing  in  this  country.  They  are  the  poor  man's  cow,  as  has  been 
said  before,  and  thousands  of  laboring  men  would  find  them  a  luxury 
for  their  homes  and  a  godsend  to  their  families. 

The  trouble  will  be  that  in  this  country  the  goat  has  so  long  been 
an  object  of  ridicule  among  those  who  never  understood  its  value  that 
a  false  impression  has  sprung  up  among  laboring  men  that  is  preju- 
dicial to  the  keeping  of  goats.  There  are  thousands  of  homes,  espe- 
cially in  the  mining  districts,  where  herds  of  goats  could  be  driven 
away  in  the  morning  and  returned  at  night;  and  they  would  supply 
the  homes  with  a  most  nutritious  and  most  healthful  beverage  and 
food  at  a  trifling  cost. 

Points, — In  selecting  any  kind  of  milch  goats  there  are  some  general 
rules  that  may  govern.  One  of  the  most  common  faults  is  an  inclina- 
tion of  the  hocks,  which  causes  the  hind  feet  to  turn,  or  toe,  out. 
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Quality  or  fineness  of  hair  is  usually  demanded;  also  thickness  of 
coat.  Another  fault  which  is  noticed  among  animals  (on  account  of 
in-and-in  breeding  or  neglect)  is  a  dropping  away  behind  the  shoulders. 
Goats  should  have  deep,  full  breasts,  strong  loins,  broad  backs,  deep 
bodies,  and  large  stomachs;  these  are  the  general  requirements.  Then 
comes  color  markings,  and  all  that  goes  to  constitute  family  type  in 
each  particular  breed. 

When  we  realize  the  wretched  stabling  and  scanty  feeding  in  Swit- 
zerland, it  may  confidently  be  expected  that  the  goats  will  be  greatly 
improved  in  every  respect  by  good  care,  proper  ventilation,  and  by 
libeiul  feeding.  By  such  rational  treatment  they  should  be  brought 
to  a  much  higher  state  of  perfection  as  milk  producers. 

SaiL — Neither  a  goat  nor  a  sheep  will  thrive  on  soil  that  is  at  all 
damp  unless  thoroughly  drained.  While  goats  are  said  to  live  on  any- 
thing or  nothing,  they  are  even  more  fastidious  than  sheep.  They 
require  a  wide  range.  They  pick  the  tenderestbits  of  grass  and  buds, 
and  when  they  have  fed  over  a  ground  once  or  twice  the  taint  from 
their  own  bodies  makes  the  pasture  objectionable  to  them,  and  they 
keep  on  feeding  there  only  by  stress  of  hunger.  Where  a  wide,  hilly 
range  or  frequent  change  can  not  be  given,  they  should  be  tethered 
and  not  allowed  more  pasture  to  go  over  in  a  day  than  they  will  eat. 
In  this  way  they  may  always  have  fresh,  untainted  forage  within  a  very 
small  inclosure,  or,  better  still,  where  a  wide  range  can  not  be  given 
they  may  have  the  run  of  a  small  inclosure  and  be  fed  soiling  crops  in 
the  stalls  during  the  day.  In  hot  weather  they  should  have  stalls 
darkened  to  exclude  the  flies  in  the  daytime  and  the  libei-ty  of  a  yard, 
paddock,  or  field  at  night.  In  spring  and  autumn  they  could  go  out 
in  the  daytime  and  remain  in  at  night. 

It  must  be  remembered  that  goats  are  very  sensitive  animals,  and, 
while  they  are,  in  jest,  said  to  live  on  air  and  snow,  they  are,  in  reality, 
very  susceptible  to  sudden  changes  of  climate,  cold  storms  while  at 
pasture,  and  drafts  while  stabled.  While  they  have  a  great  stock  of 
vital  energy,  their  milk  supply  is  more  easily  affected  by  sudden 
change  and  exposure  than  that  of  either  cattle  or  sheep.  In  Switzer- 
land the  goats  of  the  best  breeders  are  housed  at  night,  even  after 
they  go  out  to  pasture,  until  the  weather  is  thoroughly  settled,  when 
they  are  fed  soiling  crops  by  day  and  go  out  by  night. 

Stdbling, — The  milch  goat  has  already  attained  quite  a  degree  of 
popularity  in  England,  and,  while  visiting  that  country  during  late 
years,  I  have  seen  some  very  complete  stables  and  stalls,  which  seem 
to  meet  all  requirements.  The  prime  object  in  building  a  goat  stable 
is,  first  of  all,  absolute  dryness;  stone  basements  or  masonry  walls, 
unless  built  hollow,  should  be  avoided;  second,  ventilation,  or  plenty 
of  fresh  air  without  draft. 
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By  Oeobge  Fayette  Thompson,  M.  S., 
Editor  of  Bureau  of  Animal  Industry, 

Angora  goats  at  the  Louisiana  Purchase  Exposition. — The 
exhibit  of  Angora  goats  at  the  Louisiana  Purchase  Exposition  (1904) 
was  the  largest,  in  point  of  numbers,  ever  held,  and  a  large  number 
of  most  excellent  animals  were  brought  together  there.  The  writer 
was  the  juror  for  goats,  and  his  official  report  is  given  herewith : 

Angora  goats  were  given  a  place  in  the  live-stoclc  extiibit  of  the  Louisiana 
Purchase  Exposition  on  the  same  basis*  that  other  domestic  animals  were 
exhibited.  This  was  most  gratifying  to  those  who  are  specially  interested  in 
the  substantial  growth  of  this  new  industry  in  the  United  States.  It  was  a 
recognition  well  deserved,  and  at  the  same  time  one  of  the  many  evidences  of 
the  broad-minded  character  of  the  management  of  the  exposition. 

Previous  to  this* showing  of  Angoras  at  St.  Louis,  which  was  designed  to  fie 
international  in  character,  there  had  been  held  at  Kansas  City  four  annual 
exhibits  under  the  direction  of  the  American  Angora  Goat  Breeders'  Association. 
I'he  goat  breeders  had  attended  these  several  annual  shows  at  much  expense, 
in  order  that  they  might  derive  from  the  comparison  and  competition  tliere 
afforded  the  points  nec^essary  for  the  improvement  of  their  animals.  That  they 
learned  their  lessons  well  and  rapidly  was  exemplified  by  the  presence  in  the 
ring  each  year  of  animals  much  superior  to  those  shown  the  year  before,  a 
situation  due  to  two  causes — to  better  Judgment  in  selecting  breeding  animals 
and  to  better  breeding,  so  far  as  it  could  be  brought  into  evidence  in  the  short 
time. 

The  information  gained  at  these  exhibitions  was  utilized  to  the  fullest  extent 
by  the  goatmen  in  the  breeding,  selection,  and  preparation  of  their  animals  for 
the  test  at  St.  Louis.  So  it  came  about  that  the  exhibit  of  Angoras  at  the 
Ix)uisiana  Purchase  Exi)osition,  not  only  in  numbers,  but  in  quality,  exceeded 
any  other  exhibit  that  was  ever  held.  The  animals  shown,  with  very  few 
exceptions,  were  such  as  would  rank  with  the  prize  winners  at  the  previous 
exhibitions.  There  were  no  animajs  shown  here  with  such  outstanding^merit 
as  to  surpass,  to  any  considerable  extent  at  least,  the  champions  of  some  of  the 
previous  exhibits.  Indeed,  there  is  a  question  In  the  mind  of  the  Juror  whether 
there  had  not  been  one  or  two  previous  champions  which  surpassed  those  shown 
at  St.  Louis.  But  the  lot  considered  together,  was  of  exceptionally  high  quality 
and  extremely  satisfactory  to  those  who  are  fostering  the  industry.  The  fact 
that  there  were  so  many  animals  of  high  merit  made  the  w^ork  of  the  Juror  a 
difficult  task.  It  seems  to  be  appropriate  in  this  connection,  however,  to  state 
that  the  Juror  on  goats  at  St.  Louis  had  served  with  others  in  a  like  capacity  at 
Kansas  City  at  three  of  the  previous  annual  exhibitions,  where  most  of  the 
breeders  had  met  him  and  who  knew  iiis  opinions;  thus  the  breeders  knew  in 
a  general  way  the  ideal  that  was  in  the  mind  of  the  Juror. 
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There  went  before  the  Juror  for  examination  (and  reexamination  for  cham- 
pionship awards)  345  Angoras.  Few  people  who  are  not  breeders  of  these 
animais  realize  how  much  work  the  judging  of  this  niunber  required.  A  most . 
careful  examination  must  always  be  made  of  the  fleece  with  reference  to  its 
density,  luster,  length,  oiliness,  freedom  from  kenip,  etc. ;  it  is  impossible  \o  do 
justice  to  a  goat  without  such  painstaking  efforts.  These  conditions  are  hidden 
from  the  eye  of  the  casual  observer,  and  they  explain  why  the  juror's  selection 
of  prize  winners  did  not  in  all  cases  agree  with  the  judgment  of  some  spectators. 

The  announcement  was  made  by  Ck)l.  Charles  F.  Mills,  chief  t>f  the  department 
of  live  stock,  to  the  jurors  on  sheep  and  goats  that  the  management  of  the 
Tx)uisiana  Purchase  Exposition  selected  the  jurors  because  of  their  special 
fitness  to  do  the  work  In  hand,  and  for  this  reason  they  were  not  in  any  sense 
botmd  by  any  former  recognized*  standard  or  score  card ;  that  they  were  to 
award  the  premiums  to  those  animals  which  best  represented  the  purpose  for 
which  the  breed  is  raised;  in  otlier  words,  they  were  to  consider  only  the 
lessons  learned  from  the  past  and  to  anticipate  the  future  by  fixing  the  type 
for  which  all  breeders  should  aim.  This  was  not  so  difficult  with  the  Angoras 
as  with  sheep  and  other  domestic  animals,  for  the  best  Angora  is  yet  far  fix>m 
being  the  Ideal  animal.  It  was  not  a  difficult  matter  to  know  what  was  desired 
in  the  goat  and  how  far  the  animals  on  exhibition  fell  short  in  desirable 
characteristics.  The  judging  of  the  Angoras,  therefore,  was  along  the  same 
lines  that  had  been  followed  at  the  previous  exhibitions  at  Kansas  City. 

The  Angora  goat,  like  other  farm  animals,  must  be  judged  with  reference  to 
size,  conformation,  and  constitution;  In  addition,  and  more  Important  than  any 
other  single  point,  the  quality  of  the  fieece  must  be  considered.  From  an 
economic  standpoint  the  Angora  Is  primarily  a  mohair  producer,  and  conse- 
quently It  should  yield  that  quality  of  hair  which  the  staple  trade  demands. 

A  few  years  ago,  before  much  effort  had  been  made  to  improve  the  Angora, 
It  was  described  as  a  little  animal ;  but  under  favorable  conditions  its  size  has 
been  greatly  improved,  although  it  Is  yet  considerably  smaller  than  the  average 
sheep.  This  improvement  has  not  always  been  at  the  expense  of  a  fine  fiber, 
as  many  at  first  expected  it  would  be.  The  future  may  cause  a  change  of  opin- 
ion as  to  the  weight  that  is  desirable,  but  at  this  time  it  Is  believed  that  the  aim 
should  be  to  produce  animals  weighing  at  maturity  from  100  tb  140  pounds. 
Of  course  there  are  now  individuals  that  will  weigh  up  to  180  pounds,  but  this 
is  very  much  heavier  than  the  average  is  likely  to  be  for  many  years  yet  to 
come. 

The  body  should  be  round  and  broad  throughout  its  length ;  hips  and  shoulders 
of  equal  height,  as  low  shoulders  indicate  a  weak  constitution ;  hips  not  sloping 
in  a  pronounced  degree;  chest  broad;  legs  stroi|g,  but  not  long.  The  head 
should  be  broad,  with  a  wide  muzzle  and  bright  eye;  ears  may  be  partially 
upright  or  distinctly  pendent. 

The  fleece  should  cover  all  parts  of  the  body  except  the  inside  of  the  upper 
legs.  While  some  animals  show  mohair  down  the  legs  to  the  feet,  this  does  not 
indicate  a  better  Individual  than  may  be  found  among  those  that  have  no  mohair 
below  the  knees  and  hocks.  This  does  indicate,  however,  a  strain  producing  a 
larger  fleece.  A  topknot  is  pretty,  but  does  not  Indicate  quality.  The  fleece  should 
make  an  annual  growth  of  not  less  than  10  inches  and  be  so  dense  upon  the  ani- 
mal as  to  yield  from  8  to  10  pounds.  It  should  be  in  ringlets  well  formed  from 
point  to  skin,  and  the  tighter  these  ringlets  are  twisted  the  better ;  loose,  slightly 
wavy  hair  is  objectionable  and  Indicates  coarseness  and  brittleness.  and  often 
there  Is  lack  of  luster.    It  is  of  the  utmost  importance  that  the  hair  be 
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extremely  fine — the  finer  the  more  valuable.  The  Ideal  Ajigora  will  be  free 
from  kemp.  No  other  thing  tends  so  surely  to  reduce  the  value  of  the  fleece 
as  the  presence  of  kemp,  and  the  more  kemp  there  is  present  the  less  valuable 
the  fleece,  no  matter  how  fine  the  mohair  may  be.  It  has  been  said  that  it  is 
impcAsible  to  breed  out  this  objectionable  feature,  but  the  improvement  that  has 
l>een  made  during  the  past  five  years  gives  reason  for  great  encouragement. 
There  are  now  a  few  individuals  that  are  practically  free  from  kemp,  but  while 
some  of  them  are  able  to  transmit  this  good  quality  others  do  not  do  so. 

The  value  of  the  Angora  as  meat  did  not  enter  largely  into  the  consideration 
of  the  Juror.  This  was  not  because  the  fiesh  is  not  most  palatable  and  nuti'i- 
tious,  but  because  an  animal  which  produces  the  proper  quality  of  mohair  is 
too  valuable  to  slaughter.  In  a  large  flock  there  will  necessarily  be  a  consid- 
erable number  of  aged  wethers  and  other  goats  of  poor  quality  that  should 
be  slaughtered,  and  their  merits  as  mutton  stock  may  be  determined  by  the 
same  rules  that  govern  mutton  sheep.  The  aim  of  the  breeder  is  to  secure  the 
best  possible  mohair  producers,  and  therefore  the  question  as  to  whether  an 
animal  had  the  mutton  quality  was  not  given  much  weight 

Imports  of  mohair  and  Angora  goatskins. — Occasionally  fears 
have  been  expressed  that  the  development  of  the  Angora  goat  indus- 
try would  soon  result  in  an  oversupply  of  mohair  and  thus  a  conse- 
quent check  to  goat  raising.  The  importations  for  the  last  four 
years  indicate  that  the  demands  of  this  country  for  mohair  are  far 
in  excess  of  the  production.  Note  the  situation  as  shown  in  the 
following  table,  which  gives  the  imports  of  "  hair  of  the  Angora 
goat,  alpaca,  and  other  like  animals : " 

Imports  of  goat  hair  for  the  fiscal  years  1901-1904, 


Fisoal  year.  |     Ponnds. 


Value. 


Valneper 
poima. 


1901 , 7».419 

1908 783,649 

1908 1,848,749 

1904 ,  8,881,840 


|888,4fi0 
883,875 
400,787 
648,860 


10.888 
.894 


The  Department  of  Commerce  and  Labor  does  not  give  the  figures 
for  mohair  and  alpaca  hair  separately,  but  it  is  not  believed  that 
the  amount  of  imports  of  the  latter  are  large.  No  eflfort  has  been 
made  to  ascertain  even  approximately  the  amount  of  mohair  of 
domestic  production  for  the  year  of  1904,  but  it  was  not  far  from 
2,400,000  pounds — ^more  rather  than  less.  This  indicates  an  annual 
consumption  by  our  mills  of  about  4,500,000  poimds.  We  shall  need 
a  half  million  more  goats  than  we  now  have  in  order  to  produce  as 
much  mohair  as  we  are  now  importing. 

It  should  be  remembered  that  the  value  of  imported  mohair  is 
fixed  at  the  ports  of  export.  To  arrive  at  its  value  here  there  should 
be  added  the  expense  of  shipping  and  the  duty  of  12  cents  per  pound. 

Angora  goatskins  are  admitted  duty  free.    The  amount  so  im- 
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ported  in  1903  was  148,940  pounds,  valued  at  $23,940,  or  16  cents 
per  pound ;  in  1904  the  amount  was  $3,231,  or  18  cents  per  pound. 
At  this  price  these  evidently  were  very  poor  skins,  for  the  imported 
skins  of  common  goats  for  the  same  years  were  worth  29  and  28 
cents,  respectively. 

Remarkable  mohair  yields  and  prices. — Among  the  Angora  goats 
exhibited  at  the  Louisiana  Purchase  Exposition  in  October  were  two 
goats  which,  because  of  the  long  fleeces  that  they  carried,  attracted 
more  attention  than  any  of  the  prize  winners.  One  of  these  was  a 
doe  owned  by  Mrs.  M.  Armer,  of  Kingston,  N.  Mex. ;  the  other, 
Kingston  Lad,  was  the  property  of  Tom  Wedgwood,  also  of  Kingston. 

Mrs.  Armer's  doe  sheared  14  pounds.  The  length  of  the  staple  is 
not  stated,  but  the  longest  of  it  was  about  18  inches.  The  mohair 
was  sent  to  a  purchaser  in  New  York  City  who  fixes  his  own  price 
upon  long  mohair ;  he  buys  all  he  can  find  in  this  country  and  imports 
largely  besides.  He  uses  the  hair  in  the  manufacture  of  various 
things,,  such  as  wigs,  switches,  nets,  ornaments,  flowers,  etc.  The 
following  is  his  payment  to  Mrs.  Armer : 

2  pounds,  at  $5 $10 

7  pounds,  at  $4 28 

6  pounds,  at  $1 5 

Total . 43 

Mr.  Wedgwood's  buck  sheared  16  poimds.  Ten  pounds  of  this  he 
sold  to  the  gentleman  already  referred  to,  at  $5  per  pound,  and  6 
pounds  he  still  holds.  The  owner  says  he  gave  away  ringlets  from 
the  buck  at  St.  Louis  to  the  amount  of  2  poimds  at  least  Most  of  the 
fleece  was  over  20  inches  long. 

In  this  connection  it  is  interesting  to  note  that  a  considerable  num- 
ber of  persons  in  various  parts  of  the  country  have  sold  whatever 
very  long  mohair  they  raised  for  very  high  prices — all  of  it  to  one 
man.  For  instance,  William  Riddell  &  Sons,  of  Monmouth,  Oreg., 
sold  25  pounds  for  $42,  as  follows : 

3  pounds,  at  $3 $9.00 

5  pounds,  at  $2 ^ 10.00 

15  pounds,  at  $1.50 22.50 

2  pounds,  at  25  cents  (waste) .50 

Total 42.  00 

It  seems  that  there  would  be  a  limited  demand  for  mohair  for  the 
purposes  for  which  this  very  long  staple  is  used,  and  that  this  de- 
mand will  be  entirely  satisfied  in  a  few  years,  for  the  number  of  goats 
that  can  produce  such  long  hair  and  carry  it  from  eighteen  to  twenty- 
four  months  are  increasing;  but  who  knows  how  many  ways  may  be 
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discovered  for  using  the  long  staple?  So  long  as  there  is  a  demand 
for  a  particular  quality  of  mohair  at  such  great  prices,  the  breeders 
will  be  wise  if  they  endeavor  to  supply  it. 

Prohibitive  export  duty  on  South  African  goats. — In  1901  South 
Africa  passed  a  law  which  is  usually  referred  to  as  "the  Angora 
export  duty  act,  1901,"  a  copy  of  which  is  not  available  at  this  office. 
This  act  provided  for  an  export  duty  of  £100  ($486.65)  on  each 
Angora  goat  and  each  ostrich,  and  was  to  go  into  operation  when  the 
several  governments  of  South  Africa  should  agree  upon  a  simul- 
taneous date.  During  the  years  that  have  intervened  the  law  has 
not  been  in  force  because  Mozambique  and  Natal  held  aloof,  but  on 
September  20,  1904,  Mozambique  issued  a  decree  ratifying  the  export 
duty.  This  was  followed  by  a  proclamation  by  the  governor  of 
Natal  on  December  13,  1904,  providing  that  the  law  go  into  effect  on 
January  1,  1905. 

The  effect  of  this  law  in  operation  is  practically  to  prohibit  further 
exportation  of  Angora  goats  from  South  Africa.  Several  A^meric^n 
breeders  were  endeavoring  to  make  importations  during  the  summer 
of  1905,  but  very  few  of  them  will  now  give  the  matter  any  further 
thought. 

Angora  goats  in  Porto  Rico  and  Cuba. —  Two  years  ago  a  few 
head  of  Angora  goats  were  shipped  from  Maryland  to  Porto  Rico, 
and  the  report  comes  back  that  they  have  done  well  there.  In  the 
last  autumn  Dr.  N.  S.  Mayo,  formerly  professor  of  veterinary  science 
in  the  Kansas  State  Agricultural  College,  but  who  was  recently  ap- 
pointed chief  of  the  new  bureau  of  animal  industry  in  Cuba,  took 
some  Angoras  to  that  island  with  him,  and  they  are  reported  as  doing 
very  well,  indeed.  The  object  of  the  efforts  made  to  introduce  these 
goats  into  these  islands  is  threefold — the  production  of  a  quality  of 
meat  that  is  superior  to  that  of  the  common  goat,  the  production  of 
fleece,  and  for  the  destruction  of  brushwood. 


^, . 


Lost  goats  surviving  winter. — The  Bureau  of  Animal  Industry 
received  recently  a  letter  from  N.  B.  Powers,  of  Vermont,  in  which 
that  gentleman  tells  of  8  Angora  wethers  that  escaped  from  his 
pasture  in  the  autumn  of  1902.  In  the  spring  6  of  them  were  found 
alive  and  well,  having  remained  in  the  mountains  unseen  all  through 
the  winter.  A  similar  experience  happened  to  C.  P.  Bailey  &  Sons 
Co.,  where  a  fine  buck  was  lost  in  Nevada  in  the  fall,  but  was  foimd 
in  good  condition  in  the  spring.  So,  too,  Kingston  Lad,  which  pro- 
duced 10  pounds  of  20-inch  hair,  mentioned  in  another  paragraph, 
was  lost  one  winter  in  New  Mexico,  and  first  came  to  notice  in  the 
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Plate  43. 


Fig    1.— Sultan,  Gf^and  Champiun  Ahooea  Buck  at  the  Louisiana  Purchase. 

Exposition. 
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FiQ.  2  —Edna,  Grand  Champion  Angora  Doe  at  the  Louisiana  Purchase 

Exposition.  ^^  , 
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spring  when  he  wandered  into  a  strange  goat  corral  a  hundred  miles 
from  his  home.  Besides  these  there  are  several  such  accounts  in  the 
records,  some  of  which  seem  almost  incredible. 

The  goat  dog. — The  following  paragraph,  from  John  B.  Carring- 
ton,  who  reported  it  to  the  Fort  Worth  Daily  Live  Stock  Reporter,  is 
interesting : 

Dogs  are  often  employed  in  berding,  and  in  Texas  there  is  already  developed 
a  more  or  less  distinctive  type,  known  as  the  "goat  dog."  He  is  a  cross  be- 
tween the  collie  and  the  ordinary  hound,  and  is  an  animal  of  wonderful  sagacity 
and  fidelity.  These  dogs  go  with  the  goats  all  day  and  sleep  with  them  at  night 
With  fearless  devotion  they  attack  any  intruder,  whether  wild  animal  or  man, 
and  often  die  defending  their  charges.  On  some  of  the  smaller  ranches  dogs 
do  all  of  the  herding,  taking  the  flock  out  in  the  morning  and  bringing  it  in  at 
nightfall.  I  remember  encountering  one  of  the  dogs  at  the  close  of  an  autumn 
day  when  he  had  eaten  nothing  since  morning,  and  tried  to  entice  him  from  his 
goats  with  a  tempting  piece  of  venison.  He  rushed  up  the  opposite  bank  of  the 
little  stream  that  separated  us,  barked  furiously,  then  dashed  back  to  his  goats. 
The  ranchmen  have  a  saying  that  one  goat  dog  is  worth  three  herdsmen. 

Goat  raisers  recognized. — The  Angora  goat  raisers  have  never 
met  with  opposition  from  the  raisers  of  other  kinds  of  live  stock. 
This  fact  has  gratified  them  very  much.  The  goat  raisers  are  recog- 
nized in  the  constitution  of  the  recently  organized  National  Live 
Stock  Association  of  the  United  States. 

Grand  champions  at  the  Louisiana  Purchase  Exposition. — The 
grand  champion  buck  at  the  Louisiana  Purchase  Exposition  was  Sul- 
tan, bred  and  owned  by  C.  P.  Bailey  &  Sons  Co.,  San  Jose,  Cal. ;  the 
grand  champion  doe  was  bred  and  owned  by  Mr.  Frank  O.  Landrum, 
Laguna,  Tex.    Good  pictures  of  these  animals  are  shown  herewith. 

H.  Doc.  467,  58-3 21 
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A  CONSIDERATION  OF  MOHAIR  AND  MOHAIR  GROWING, 
WITH  NOTES  ON  OBSERVATIONS  IN  SOUTH  AFRICA.^ 

By  GusTAV  A.  Hokrue, 
Chester,  Vt. 

In  South  Africa  the  breeders  of  goats  judge  their  animals  upon 
points,  which  are  different  from  our  judging,  and  have  bred  in  a  differ- 
ent direction  from  our  breeders,  both  of  which  matters  I  fully  indorse 
except  as  to  the  matter  of  general  shape  and  symmetry.  They  do  not 
like  a  long  body  and  short  legs  so  well  as  we  do  in  the  United  States, 
and  their  goats  would  apj>ear  to  many  of  our  breeders  as  more  or  less 
leggy.  Though  their  registry  regulations  do  not  mention  any  point 
for  foretop,  mohair  specks  around  the  eyes,  and  mohair  on  all  the  legs 
and  on  the  ears,  which  a  good  register  should  I'ecognize,  the  best  ani- 
mals show  more  or  less  of  these  fancy  points.  Most  prized  of  all  is 
the  mohair  tail,  as  it  usually  indicates  denser  covering  along  the  back; 
then  mohair  legs,  especially  the  front  legs,  which  become  covered  two 
or  three  generations  later  than  the  hind  legs;  then  mohair  foretops, 
mohair  specks,  and,  last,  mohair  on  the  ears. 

That  a  mohair  foretop  is  not  so  very  much  valued  in  the  colony,  we 
may  judge  from  the  fact  that  the  sweepstakes  champion  at  the  Port 
Elizabeth  show  in  1899,  a  yearling  buck,  bred  by  R.  C.  Holmes,  was 
perfectly  bare  on  the  face.  Yet  A.  B.  Hobson,  the  winner  of  the 
championships  for  both  1903  and  1904,  liked  the  style  of  the  mohair 
of  this  buck  so  much  that  he  bought  him  for  a  high  figure  and  after- 
wards refused  $550  for  him. 

On  the  other  hand,  many  of  the  best  South  African  Angoras  have 
hair  enough  on  their  faces  to  satisfy  even  the  most  fastidious  Amer- 
ican taste.  This  we  can  see  from  many  of  the  illustrations  in 
Schreiner's  book;  also  from  the  photograph  of  Rhodes  and  others  in 
the  possession  of  the  writer. 

The  photograph  of  Rhodes  was  presented  to  the  writer  by  W.  J. 
Edwards,  one  of  his  owners.    This  buck  sold  for  $1,900,  and  was  for 


a  Mr.  Iloerle  has  made  two  visits  to  the  mohair-growing  sections  of  South 
Africa ;  and  on  May  20,  1904,  he  landed  at  New  Yorlc  with  147  head  of  Angora 
goats  from  that  country.  His  observations  and  conclusions,  given  in  this  article, 
are  publislied  because  of  their  interest  to  the  goat  men  of  the  country,  but  the 
Bureau  of  Animal  Industry  assumes  no  responsibility  for  them. — Editob. 
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a  long  time  considered  by  the  greater  number  of  South  African 
breeders  as  the  best  animal  ever  imported  to  the  colony.  He  came 
with  the  importation  of  1896,  but  the  most  prominent  breeders  of 
to-day  do  not  think  very  much  of  him,  and,  although  they  all  admit 
his  beautiful  appearance,  they  say  that  many  a  prior  importation  had 
contained  far  better  animals  and  that  in  the  very  importation  that 
brought  him  there  were  several  better  goats  which  brought  much  lower 
prices.  Though  Rhodes  was  a  very  taking  goat  and  made  an  excellent 
appearance  from  a  distance,  he  could  not  bear  a  close  examination. 

I  do  not  doubt  that  any  fancy  point  can  be  gradually  inbred  in 
much  less  time  than  is  required  for  the  generally  useful  points.  My 
visits  to  the  Kansas  City  fair  have  fully  convinced  me  of  this,  as 
many  goats  were  there  with  faultless  faces,  but  with  very  deficient, 
weak,  and  bristly  backs  and  with  utterly  bare  bellies.  At  the  time  of 
my  first  visit  to  Cape  Colony,  which  was  three  years  ago,  the  Amer- 
ican idea  about  mohair  faces  was  regarded  there  as  being  funny,  and 
goats  that  were  fully  fleeced  up  to  the  middle  of  their  jaws  were  held 
in  light  esteem  unless  they  also  possessed  more  valuable  qualities. 
Quite  a  number  of  A.  B.  Hobson's  otherwise  best-covered  does  were 
almost  bare  on  the  face.  This  gentleman  said  that  he  appreciated 
fancy  points,  but  what  he  was  breeding  for  was  a  greater  number  of 
pounds  of  a  certain  quality  of  mohair.  It  must  be  confessed  that  this 
idea  seemed  to  be  the  more  practicable.  In  contrast  with  Mr.  Hob- 
son's  bare-faced  goats  there  was  a  full-mouthed  buck  belonging  to  his 
neighbor  which  had  a  silky  and  soft  mohair  face,  but  its  body  was 
covered  with  what  looked  more  like  horse-tails  than  mohair.  This 
buck  his  breeder  kept  as  a  curiosity  and  not  for  breeding. 

Thus  the  more  an  animal  combines  the  fancy  points  with  those  of 
real  practical  value  the  more  valuable  he  becomes. 

But  what  are  those  practical  points  that  make  an  Angora  goat  val- 
uable? First,  I  regard  as  most  valuable  the  density  of  covering — 
that  is,  the  greatest  possible  number  of  hairs  to  the  square  inch — the 
evenness  of  this  covering,  the  length  of  the  staple,  and  the  tensile 
strength  of  the  hair,  then  fineness  of  the  hair,  and,  finally,  its  luster. 
Luster  and  fineness  are  of  less  importance  than  density  of  covering,  for 
there  is  hardly  any  mohair  grown  in  the  United  States  that  lias  not 
sufficient  luster  for  use  in  some  gort  of  fabric.  Besides,  lack  of  luster 
is  due  more  to  the  ill  effects  of  climate  and  soil  than  to  breeding. 

In  South  Africa  kemp  is  less  frequent  and  much  shorter  in  the  best 
goats  than  in  those  of  poorer  quality,  but  there,  as  everywhere  else,  it 
still  exists.  With  regards  to  kemp  (which  is  not  confined  to  goats, 
but  is  found  on  sheep  also) ,  it  may  be  mentioned  that,  no  matter  v'hat 
the  color  of  the  mohair  may  be  on  a  goat,  the  color  of  the  kemp,  with 
very  few  exceptions,  is  always  leaden,  or  dull  white. 
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There  is  room  for  much  doubt  about  the  value  of  long  mohair — ^the 
kind  used  by  wig  makers — as  a  high-priced  special  article  of  com- 
merce. When  the  limited  demand  for  this  kind  of  mohair  is  com- 
pared with  the  amount  that  will  soon  be  produced  in  this  country,  it 
would  seem  that  the  price  is  bound  to  be  much  lower  than  at  present. 
Indeed,  one  consumer  of  this  long  hair  in  this  country  recently  bought 
800  pounds  of  it  in  South  Africa  at  a  shilling  (24  cents)  a  pound. 

A  length  of  6  or  7  inches  is  required  for  ordinary  combing  hair, 
while  in  some  special  fabrics  hair  from  8  to  10  inches  in  length  is 
used.  In  the  mills  hair  of  greater  length  does  not  bring  a  higher 
price.  Lengths  above  12  inches  are  difficult  to  work  and  often  need 
to  be  cut.  Thus  the  practical  value  of  those  animals  which  produce 
hair  12  inches  or  more  long  lies  in  the  fact  that  they  may  give  two 
clippings  of  ordinary  length  in  one  year.  With  nonshedders  an 
otherwise  yearly  growth  of  11  inches  could  probably  be  clipped  in 
two  6-inch  fleeces,  and  one  of  15  or  16  inches  long  in  two  clippings  of 
8  or  9  inches  each. 

The  length  of  staple  of  our  best  animals  can  be  considerably 
increased  in  four  or  five  generations  by  the  careful  selection  of  breed- 
ing stock  and  proper  methods  of  feeding.  Every  observing  breeder 
knows  that  during  the  first  three  or  four  months  the  hair  of  yearly 
shedders  grows  much  faster  than  that  of  nonshedders.  After  that 
for  six  or  eight  weeks  it  gradually  grows  slower  until  it  finally  almost 
stops.  During  the  winter  it  grows  only  perceptibly  when  the  animals 
have  been  shorn  in  the  fall,  and  even  then  so  slowly  that  from  the 
beginning  of  December  .till  shedding  time  there  is  rarely  a  longer 
growth  than  1  inch,  no  matter  how  well  they  may  be  kept.  Non- 
shedders at  their  best  and  even  when  kept  in  good  condition  will  prob- 
ably put  on  for  several  months  from  1^  to  If  inches  per  month,  then 
from  1  to  li  per  month  for  two  months,  and  finally  to  three-fourths 
of  an  inch  or  1  inch ;  so  that  the  total  will  amount  to  between  11  and 
16  inches  for  the  entire  year. 

The  South  African  register  requires  a  minimum  length  of  fleece 
of  12  inches  a  year.  Only  goats  of  finest  hair  and  greatest  density  of 
covering  are  accepted,  and  these  usually  have  shorter  hair  than  that 
of  the  coarser-haired  animals. 

The  opinion  is  unanimous  among  South  African  breeders  that  a 
fairly  well  bred  Angora  should  not  shed  under  normal  conditions; 
that  is,  even  conditions  of  feeding  and  temperature.  One  of  the 
most  frequent  causes  of  shedding  is  the  change  from  dry  to  green 
feed.  Such  a  change  caused  the  goats  of  my  two  importations  to 
shed  after  they  were  landed.  Angoras  kept  in  the  South  are  often 
subjected  to  similar  changes  when,  after  a  prolonged  drought,  rains 
start  the  new  vegetation.  This  is  the  reason  that  the  goats  have 
appeared  to  be  shedding  twice  a  year  in  the  Southij)igitized  Dy  \^\j\.jwi\. 
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The  shedding  process  of  my  imported  goats  last  summer  was  very 
peculiar.  The  goats  had  been  clipped  in  South  Africa  at  three  dif- 
ferent times.  Some  bucks  and  does  (the  show  animals)  were  sheared 
at  the  end  of  February  or  the  beginning  of  March,  1903 ;  the  bulk  of 
thfe  does  in  October,  1903,  and  the  stock  bucks  and  kids  at  the  end  of 
February,  1904.  After  they  began  their  journey  the  mohair  stopped 
growing  with  some.  The  first  sign  of  shedding  was  observed  in  two 
long-haired  yearling  does  about  twenty  days  after  their  arrival  in 
New  York ;  about  ten  days  later  quite  a  number  began  to  shed  about 
their  heads  and  throats.  They  were  all  sheared  except  eight  or 
nine,  which  were  kept  for  observation.  There  was  not  much  diflfer- 
ence  between  the  rapidity  of  the  shedding  process  between  the  sheared 
goats  and  those  not  sheared.  All  had  shed  some  hair  on  some  part 
of  the  body — some  around  the  head  and  throat,  some  along  the  back 
or  on  the  belly,  and  others  from  head  to  tail;  some  on  head,  throat, 
and  belly ;  several  kids  on  the  face  and  behind  the  horns  only.  Most 
of  them  shed  all  their  hair,  but  very  irregularly.  Almost  all  of 
these  continued  their  growth  of  mohair  after  a  standstill  of  six  or 
eight  weeks. 

A  case  of  peculiar  shedding  that  is  remarkable  I  saw  shortly  after 
my  first  arrival  in  the  Angora  districts  of  the  colony.  In  the 
buck  pen  of  Mr.  J.  J.  Cawood,  of  Mount  Stewart,  I  saw  a  number 
of  animals,  looking  as  if  they  carried  nearly  a  year's  growth  (about 
10  to  12  inches)  of  hair,  but  this  was  very  thin,  and  between  the  long 
mohair  there  was  almost  an  equal  amount  of  hair  measuring  about  3 
inches  in  length.  On  inquiry,  I  was  told  that  the  winter  season  (our 
summer)  had  been  very  dry,  but  that  in  September  there  Were  some 
very  heavy  showers,  causing  the  grass  to  grow  luxuriantly.  This 
condition  caused  the  goats  to  shed;  then  a  new  drought  began,  the 
food  became  dry  once  more  and  the  shedding  stopped,  with  the 
result  that  those  hair  bulbs  which  had  shed  out  began  to  produce  a 
new  growth ;  hence  the  peculiar  appearance  of  the  goats. 

At  South  African  shows  not  always  the  best  animals  or  best  pen  of 
animals  entered  necessarily  take  the  first  premium,  but  receive  such 
premiums  as  the  judges  consider  they  deserve.  The  first  consideration 
with  the  judges  is  whether  or  not  an  exhibit  is  worth  the  premium. 
Often  no  first,  but  only  a  second  or  third  prize  has  been  awarded,  or 
else  a  first  but  no  second  and  only  an  honorable  mention.  I  believe 
this  to  be  a  very  just  and  reasonable  way  of  acting,  and  which  it 
might  be  advisable  for  our  association  to  adopt  for  our  shows.  When 
brought  to  the  ring  the  judges  give  a  general  glance  at  every  exhibit 
in  order  to  satisfy  themselves  that  all  present  are  worthy  to  be  exam- 
ined. ThoHe  which  have  not  a  generally  satisfactory  appearance  are 
turned  out.  The  next  step  is  usually  to  examine  the  length  of  the 
mohair  along  the  back.     If  this  is  not  full  length,  the  goat  is  either 


404  ,     BUREAU  OF  ANIMAL  INDUSTRY 21«t  REPORT. 

turned  out  or  marked  accordingly.  Then  the  fineness  of  fiber  as  well 
as  the  density  of  growth,  evenness  of  covering,  and  the  types  of 
mohair  on  the  different  parts  of  the  body,  are  compared.  Too  great 
a  difference  is  not  allowed.  Long  breech  is  considered  especially 
desirable.  A  few  South  African  goats  have  longer  hair  there  than 
on  any  other  part  of  their  bodies.  Then  other  points  are  considered, 
especially  as  to  length  and  fi^equency  of  the  kemp  hairs.  As  I  have 
observed  elsewhere,  fancy  points  may  be  considered,  but  there  are  no 
special  points  allowed  for  them.  (This  I  consider  a  gi^ave  mistake.  I 
believe  that  each  single  fancy  point  should  be  considered  and  allowed 
for  separately.)  After  this  the  sum  total  is  drawn,  and  if  the  neces- 
sary percentage  has  not  been  obtained  the  animal  is  rejected  either 
for  a  premium  or  admission  into  tlie  register. 

The  South  African  register  is,  no  doubt,  an  admirably  arranged 
institution,  although  for  practical  purposes  in  the  United  States  it 
would  not  do  in  its  present  shape.  It  takes  thre«  examinations  to 
pass  a  goat  into  the  register — one  as  a  yearling,  one  as  a  2-year-old, 
and  one  as  a  3-year-old.  Each  examination  is  very  expensive  ($5  per 
day  and  all  traveling  expenses,  and  these  latter  are  very  high  in  the 
colony).  This  high  cost  of  having  goats  registered  has  kept  many 
breeders  out  of  the  association.  A\Tiy,  then,  not  make  one  examina- 
tion at  3  years  old? 

In  March,  1904,  the  beginning  of  the  eighth  year  of  the  register, 
there  were  only  about  350  living  Angoras  of  both  sexes  which  had 
passed  three  examinations,  and  from  1,200  to  1,400  which  had  passed 
either  the  first  alone  or  both  the  first  and  second  examinations.  The 
great  stumbling-block  is  usually  the  required  fineness  of  fiber.  This 
usually  degenerates  so  fast  in  the  alkaline  districts  of  the  colony  that 
no  sweepstakes  champion  has  been  able  to  be  registered.  It  must  be 
evident  that  registered  goats  ai-e  rarely  sold,  and,  if  they  are  sold,  they 
are  goats  which  always  cost  throe  figures  in  pounds  sterling. 

I  quite  agree  with  the  Cape  men  that  a  register  should  admit  only 
tlie  best ;  a  country  which  can  show  only  350  fully  admitted  animals 
in  seven  years  is  rather  more  ideal  than  practical.  It  also  works  more 
to  the  advantage  of  the  man  with  the  large  bank  account  than  to  the 
breeder  at  large.  No  doubt  it  is  better  to  register  only  about  300 
out  of  over  2,500,000  females  in  seven  years  than  to  do  as  we  did — 
admit  over  50,000  out  of  about  750,000  female  goats. 

What  we  need  is  a  "  happy  medium,"  which  protects  all  breeders 
alike.  This  can  only  be  obtained  by  a  classified  system  of  register- 
ing, in  which  the  necessary  points  for  general  entrance  are  low, 
say  from  35  to  40  points,  but  which  rise  rapidly  when  the  higher 
classes  are  reached.  Certificates  issued  by  such  a  register  would 
inform  any  would-be  purchaser  as  to  what  class  of  goats  he  is  paying 
his  money  for.  PooaT(> 
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Fig.  1— Angqra  Doe  Katie,  a  South 
Af^R(CAM  Yearling  which  Sheared 
105  Pounds 


FiQ.  2.— Angora  Doe  Maud,  a  South 
African  Yearling  which  Sheared 
9i  Pounds. 


FiQ.  3-— Anqora  Buck  Rhodes,  a  South  AFHtCAN  Goat  which  Sold  for  $1,900* 
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Photogniphs  furnished  by  G.  A.  Hoerle. 
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Several  of  the  most  prominent  Cape  breeders,  some  of  which  were 
examiners  for  the  register,  agree  with  me  on  the  above  points,  and 
said  that  should  the  American  association  come  to  a  reasonable  sys- 
tem pf  registering  they  would  be  willing  to  do  everything  in  their 
power  to  have  the  Cape  register  meet  us  halfway. 

I  once  stated,  nearly  30  years  ago,  that  I  believed  that  Angoras 
w^ould  eventually  be  covered  as  fully  as  Merino  sheep.  My  recent 
observations  in  South  Africa,  as  well  as  in  this  country,  have  strength- 
ened this  belief  very  much,  and  I  think  that  our  scale  of  points  should 
pay  special  attention  to  this  as  one  end  to  be  attained,  without,  of 
course,  neglectmg  the  constitution,  milk-giving  quality,  size,  etc. 

In  some  of  the  photographs  which  Mr.  A.  B.  Hobson,  of  South 
Africa,  has  sent  to  this  country,  out  of  five  goats  shown  there  is  only 
one  which  is  fully  fleeced  up  in  the  face,  but  the  breeches  of  all  of 
these  goats  are  phenomenal.  I  do  not  think  that  there  is  another  flock 
in  South  Africa  that  can  boast  of  such  breeches  and  on  such  a  large 
number  of  goats.  Mr.  Hobson  is,  of  course,  very  proud  of  this  fea- 
ture or  he  would  not  have  had  these  photographs  of  partly  bare- 
necked goats  sent  over  to  this  country.  However,  when  we  compare 
these  goats  with  those  of  his  which  took  premiums,  we  find  that  the 
latter  do  not  show  the  slightest  deficiency  in  the  covering  of  their 
faces.  If  we  consider  that  the  champion  of  1899,  at  Port  Elizabeth, 
had  a  bare  face  and  that  Mr.  Hobson's  flock  averages  over  10  pounds 
of  hair  yearly,  we  must  acknowledge  that  South  Africa  advances 
rapidly  in  the  science  of  goat  breeding.  Of  course,  the  American 
breeders  have  also  advanced  during  that  time,  and  it  is  a  credit  to 
them  that  they  have  reached  their  present  standing  with  such  scanty 
importations. 

Last,  but  not  least,  with  the  present  rapid  progress  of  the  hus- 
bandry, a  goat  which  may  justly  be  considered  as  first-class  to-day 
wall  be  behind  the  times  six  years  hence. 
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THE  EXHIBIT  OF  THE  BUREAU  OF  ANIMAL  INDUSTRY 
AT  THE  LOUISIANA  PURCHASE  EXPOSITION. 

By  James  M.  Pickens  and  J.  William  Fink,  D.  V.  S., 
Of  the  Bureau  of  Animal  Industry, 

The  largest  and  most  comprehensive  exhibit  of  the  work  of  the 
Bureau  ever  prepared  for  the  public  was  that  shown  at  the  St.  Louis 
exposition  of  1904.  It  illustrated  the  character,  variety,  and  extent 
of  the  work  carried  on  by  the  Bureau  throughout  the  United  States 
for  the  benefit  of  the  farmer,  the  stock  raiser,  and  the  consumer  of 
animal  products,  as  well  as  for  the  encouragement  of  domestic  and 
foreign  commerce. 

The  exhibit  was  located  in  the  northwestern  portion  of  the  Gov- 
ernment building  and  occupied  3,100  square  feet  of  floor  space.  In 
the  preparation  and  arrangement  it  was  sought  to  combine  practical 
and  instructive  features  with  a  pleasing  artistic  efiFect.  An  orna- 
mental structure  of  woodwork  inclosed  the  exhibit,  and  this  structure 
was  surmounted  by  a  decorative  frieze  made  up  of  a  series  of  oil 
paintings  of  selected  types  of  farm  animals.  The  structure  and 
frieze  formed  a  very  attractive  setting  for  the  whole  display.  Another 
prominent  decorative  feature  was  a  large  painting  of  the  quarantine 
station  at  Athenia,  N.  J.  On  the  wall  was  a  large  map  of  the  United 
States,  indicating  the  points  at  which  inspectors  of  the  Bureau  are 
stationed,  the  class  of  work  carried  on  at  each  place,  and  the  area  of 
territory  infected  with  Texas,  or  Southern,  cattle  fever. 

The  exhibit  was  planned  and  prepared  undef  the  general  supervi- 
sion of  Dr.  Edward  B.  Jones,  chief  clerk  of  the  Bureau.  The  dec- 
orations and  most  of  the  paintings  were  executed  and  the  ocnamental 
structure  designejd  by  Mr.  Albert  L.  Pitney,  who  also  superintended 
the  installation  of  the  exhibit.  The  pathological  specimens  and  some 
other  portions  were  arranged  by  Dr.  J.  William  Fink,  who  explained 
to  visitors  the  work  of  the  Bureau.  The  dairy  exhibit  was  arranged 
by  Mr.  Clarence  B.  Lane,  assistant  chief  of  the  Dairy  Division. 

MEAT  INSPECTION. 

The  meat-inspection  service,  through  which  the  Bureau  guards  the 
wholesomeness  of  an  important  part  of  the  food  supply  of  the  people 
of  the  United  States  and  their  foreign  customers,  was  well  repre- 
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sented  by  samples,  models,  pictures,  and  practical  demonstrations. 
This  is  not  only  the  largest  branch  of  the  Bureau's  work,  and  the 
one  in  which  the  most  of  its  employees  are  engaged,  but  in  magnitude 
it  far  surpasses  any  similar  undertaking  by  any  government  in  the 
world.  Nearly  40,000,000  animals  are  inspected  every  year,  most 
of  them  being  examined  both  before  and  after  slaughter.  The  inspec- 
tion service  is  carried  on  at  152  establishments  in  51  cities.  The 
inspectors  who  pass  upon  the  health  of  the  animals  and  the  fitness 
of  their  flesh  for  huifian  food  are  educated  and  trained  veterinarians. 

The  method  of  marking  meat  after  it  has  passed  inspection  was 
shown  in  the  exhibit  by  full-size  plaster  models  of  beef  carcasses 
bearing  the  ofiicial  stamps  and  tags  by  which  inspected  meats  may  be 
identified  in  the  markets  by  the  public.  From  twelve  to  fourteen 
labels  are  placed  on  various  parts  of  the  carcass,  so  that  when  it  is 
cut  up  each  section  will  bear  the  inspection  stamp. 

The  microscopic  inspection  of  pork  for  the  parasite  Trichina 
spiralis  was  practically  demonstrated  by  three  microscopists,  who 
daily  made  public  examinations  of  samples  of  fresh  pork  obtained 
from  St.  Louis  abattoirs.  The  manner  of  cutting  samples  from  the 
carcasses  and  the  preparation  of  the  slides  for  microscopic  examina- 
tion were  shown.  A  specimen  of  condemned  pork  containing  trichi- 
nae was  kept  in  a  microscope  arranged  for  the  inspection  of  visitors. 
This  part  of  the  exhibit  attracted  considerable  attention  and  was 
nearly  always  surrounded  by  an  interested  throng.  An  attendant 
explained  the  nature  and  objects  of  the  inspection,  and  the  life  his- 
tory of  the  parasite  and  its  relation  to  the  health  of  human  beings. 

The  trichina  parasite  which  infests  hogs  may  cause  a  disease  known 
as  trichinosis  in  man  if  the  pork  is  eaten  without  thorough  cooking. 
As  the  people  of  the  United  States  are  not  in  the  habit  of  eating  raw 
or  rare  pork,  this  microscopic  inspection  is  not  considered  necessary 
for  meat  for  domestic  consumption,  and  is  only  applied  to  pork 
intended  for  export  to  certain  countries  which  require  such  inspection. 
Our  exports  of  microscopically  inspected  pork  within  the  last  ten 
years  have  ranged  from  9,000,000  to  120,000,000  pounds  annually, 
and  this  trade  is  made  possible  only  by  this  inspection.  Specially 
qualified  and  trained  women  are  employed  as  microscopists.  Out  of 
more  than  1,500  samples  examined  during  the  exposition,  only  1  per 
cent  were  condemned  for  trichinae.  In  the  entire  microscopic  inspec- 
tion for  the  year  ended  June  30,  1904,  live  trichinae  were  found  in 
but  0.84  per  cent  of  the  carcasses  examined. 

The  general  (not  microscopic)  meat  inspection  is  not  confined,  as 
some  suppose,  to  meat  intended  for  foreign  and  interstate  trade,  but 
covers  the  entire  product  of  all  the  abattoirs  and  packing  houses 
where  it  is  established.    While  the  Federal  law  specifically  provides 
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only  for  the  inspection  of  products  for  interstate  and  foreign  com- 
merce, as  a  matter  of  fact  it  is  usually  impossible  to  determine  at  the 
time  of  slaughter  whether  any  particular  carcass  will  be  sold  and 
consumed  locally  or  be  shipped  to  another  State  or  country;  and  so 
the  Bureau,  before  instituting  inspection  at  any  abattoir,  requires  an 
agreement  from  the  proprietor  that  the  entire  product  shall  be  sub- 
jected to  tlie  inspection.  Every  animal  or  carcass  or  part  whicli  is 
condemned  on  account  of  disease  or  for  other  cause  is  disposed  of  in 
such  a  way  as  to  prevent  its  use  for  human  food. 

An  exhibit  case  contained  a  display  of  the  various  articles  and 
appliances  used  in  the  inspection  of  meat  and  live  animals,  such  as 
tags,  brands,  labels,  stamps,  certificates,  sealing  presses,  sample  boxes, 
compressors,  etc. 

INSPECTION   OF   ANIMALS   FOR   EXPORT   AND   OF   >'ESSELS   CARRYING   TIIEM. 

Tlie  work  of  the  Bureau  in  encouraging  and  protecting  the  export 
trade  in  live  animals  was  illustrated  by  a  model  of  a  stock  yard, 
showing  the  inspection  and  tagging  of  cattle  for  export,  and  by  a 
model  section  of  a  cattle-carrying  steamer. 

Tlie  stock-yard  model  showed  the  arrangement  of  the  pens  and  the 
narrow  passage,  or  chute,  through  which  the  animals  are  passed  for 
careful  inspection  and  tagging.  Small  figures  represented  the 
insj)(»ctors  and  the  cattle,  showing  as  nearly  as  possible  how  the  actual 
work  is  done.  Cattle  that  pass  inspection  have  numbered  metal  tags 
placed  in  their  ears  for  purposes  of  identification. 

The  steamship  model  included"  a  stock  car  and  pier  and  showed 
the  manner  of  transferring  the  cattle  from  the  cars  to  the  steamer, 
also  the  fittings  required  by  the  Bureau  regulations  for  vessels 
engaged  in  caiTj'ing  cattle  abroad.  These  fittings  are  designed  to 
provide  security,  comfortable  space,  and  sufficient  ventilation  for  the 
animals.  The}'^  are  usually  made  portable  and  may  be  easily  cleaned 
and  disinfected  at  the  end  of  each  voyage. 

Since  the  Bureau  began  its  supervision  over  this  traffic  the  condi- 
tions have  vastly  improved.  At  one  time  the  trade  was  threatened 
with  extinction  because  of  alleged  disease  in  American  cattle  and 
because  of  the  heavy  losses  of  animals  in  transit.  As  a  result  of  the 
Bureau  inspection,  American  live  stock  now  has  a  better  reputation, 
for  health,  the  losses  in  transit  have  been  reduced  to  insignificant 
proportions,  the  animals  are  ;nore  humanely  treated,  the  inferior 
vessels  have  been  provided  with  proper  fittings  or  forced  to  abandon 
the  cattle-carrying  trade,  insurance  rates  on  exported  cattle  have  been 
reduced  from  8  per  cent  to  one-half  of  1  per  cent  or  less,  and  the 
volume  of  trade  is  growing. 
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Most  of  our  export  trade  in  live  stock  is  with  Great  Britain.  In 
the  fiscal  year  1904  there  were  exported,  after  inspection,  414,320 
cattle,  241,294  sheep,  and  2,649  horses.  This  was  an  increase  over  the 
previous  year  of  43.7  per  cent  in  the  number  of  cattle  and  ll(k5  per 
cent  in  the  number  of  sheep. 

INSPECTION    AND  QUAR.VNTINE   OF    IMPORTED    ANIMALS. 

The  large  painting  of  the  animal  quarantine  station  at  Athenia, 
N.  J.,  gave  an  excellent  idea  of  the  facilities  and  precautions  for 
preventing  the  introduction  of  contagious  disease  with  imported  live 
stock.  The  picture  and  an  accompanying  ground  plan  showed  the 
arrangement  of  the  various  isolated  stables,  barns,  and  lots,  the 
streets  and  roadways,  and  the  principal  buildings.  Animals 
imported  through  the  port  of  New  York  are  taken  to  this  station 
and  held  in  quarantine  for  a  sufficient  period  to  determine  whether 
they  are  free  from  any  disease  which  might  endanger  our  native 
stock.  The  stables  and  yards  are  so  separated  that  different  lots  of 
animals  that  may  be  in  the  station  at  the  same  time  do  not  come  in 
contact  with  each  other  or  pass  over  the  same  roadways. 

The  station  at  Athenia  is  the  largest  and  best  equipped,  but  there 
are  other  quarantine  stations  on  the  seaboard.  By  means  of  a  rigid 
inspection  and  quarantine  of  imported  animals  at  these  stations  the 
Bureau  has  succeeded  in  keeping  out  of  the  United  States  the  worst 
of  the  animal  plagues  that  have  caused  heavy  losses  to  the  live-stock 
interests  of  other  countries.  Even  in  the  case  of  the  outbreak  of  foot- 
and-mouth  disease  in  New  England  in  1902-3,  it  is  practically  cer- 
tain that  the  contagion  was  not  brought  in  by  live  animals. 

SUPPRESSION   OF   ANIMAL   DISEASES. 

The  several  lines  of  work  conducted  by  the  Bureau  for  the  control 
and  eradication  of  the  contagious  diseases  existing  among  the  live 
stock  of  the  United  States  were  well  illustrated  in  the  exhibits. 
Sheep  scab,  cattle  mange,  Texas  fever,  and  blackleg  are  the  prin- 
cipal diseases  engaging  attention  at  present. 

SHEEP    SCAB   AND    CATTLE    MANGE. 

Two  mounted  specimens  of  sheep  illustrated  in  a  realistic  manner 
the  appearance  of  the  disease  known  as  scab,  or  scabies,  and  the  dam- 
age which  it  causes  to  the  fleece.  One  of  the  specimens  showed  the 
early  stage  of  the  disease  and  the  other  the  advanced  stage.  Two 
greatly  enlarged  wax -models  represented  the  male  and  female  of  the 
parasite  which  causes  the  disease. 
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Large  models  of  a  sheep  corral  and  dipping  vat  showed  the  method 
of  treating  large  bands  of  affected  animals.  Being  inclosed  in  a 
corral,  the  sheep  are  driven  in  small  bunches  through  a  chute,  or 
passage  way,  into  a  vat  across  which  they  are  made  to  swim,  and 
which  contains  a  liquid  that  kills  the  parasites.  A  similar  model 
represented  a  dipping  plant  for  the  treatment  of  mange,  or  scabies, 
in  cattle,  the  diseases  in  cattle  and  sheep  being  of  a  similar  nature 
and  caused  by  related  parasites. 

These  two  diseases  have  been  quite  prevalent  in  the  West  and  have 
caused  great  damage  to  the  sheep  and  cattle  interests.  Within  the 
last  few  years,  however,  the  Bureau,  with  the  cooperation  of  some 
of  the  State  authorities,  has  succeeded  in  completely  eradicating 
sheep  scab  from  large  portions  of  the  territory  formerly  infected; 
and,  while  the  work  with  regard  to  cattle  mange  was  not  begun  so 
early,  good  headway  has  also  been  made  against  that  disease.  It  is 
lioped  that  in  the  course  of  a  few  years  the  country  will  be  freed 
from  both  diseases. 

The  Bureau's  plan  of  work,  in  brief,  is  to  inspect  the  animals  on 
the  ranges,  at  shipping  points,  and  at  the  stock  yards,  and  to  require 
the  dipping  of  all  that  are  found  diseased  or  to  have  been  exposed. 
The  extent  of  this  work  is  shown  by  the  fact  that  during  the  fiscal 
year  1904  there  were  40,967,961  inspections  and  9,578,476  dippings 
of  sheep  and  1,124,321  inspections  and  157,757  dippings  of  cattle, 
some  of  the  animals  being  subjected  to  more  than  one  inspection  and 
dipping. 

TEXAS,    OB    SOUTHERN,    CATTI^    FEVER. 

One  of  the  notable  scientific  achievements  of  the  Bujeau  was  the 
discovery  of  how  this  disease  is  caused  by  a  microorganism  which  is 
transmitted  from  one  animal  to  another  through  two  generations  of 
the  cattle  tick.  This  discovery  not  only  cleared  up  the  mystery  sur- 
rounding Texas  fever  and  made  it  possible  to  adopt  measures  to  con- 
trol the  disease  and  prevent  the  spread  of  the  infection  beyond  the 
territory  which  constituted  the  natural  habitat  of  the  tick,  but  it 
established  a  new  principle  in  medical  science,  which  has  since  been 
found  to  apply  to  the  transmission  of  malaria,  yellow  fever,  and 
other  diseases. 

In  the  exhibit  the  hide  of  a  calf  with  wax  models  of  ticks  thereon 
illustrated  the  appearance  of  an  animal  infested  with  the  contagion- 
carrying  parasites.  Lesions  of  the  disease  were  shown  by  models  of 
the  spleen  and  liver  of  an  affected  animal,  and  models  of  these  organs 
from  a  healthy  animal  were  also  shown  for  comparison.  The  section 
of  the  country  infected  with  this  disease  was  outlined  on  the  large 
wall  map  of  the  United  States.     The  Bureau  has  devised  and  main- 
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tains  a  system  of  quarantine  supervision  by  which  cattle  from  this 
section  are  shipped  to  market  in  the  noninfected  district  practically 
without  danger  to  other  cattle. 

BLACKLEG. 

Preventive  vaccination  seems  to  be  the  only  practicable  way  of  con- 
trolling this  disease,  which  is  very  fatal  to  young  cattle,  and  for 
several  years  the  Bureau  has  distributed  to  stock  owners  a  reliable 
vaccine.  The  steps  in  thcr  preparation  of  this  vaccine  were  shown  by 
specimens  of  material  in  the  various  stages,  from  the  dried  muscle  of 
a  diseased  animal  to  the  powdered  vaccine  put  up  in  packets  ready  to 
be  sent  out.  From  1,000,000  to  2,000,000  doses  of  this  vaccine  are 
sent  out  annually  by  the  Bureau,  and  returns  for  the  last  year  show 
that  only  0.44  per  cent  of  the  vaccinated  animals  died  from  blackleg, 
while  the  usual  loss  in  affected  sections  among  animals  not  vaccinated 
is  about  10  per  cent  of  the  calves  produced  annually. 

A  model  of  a  vaccinating  and  dehorning  chute,  showing  a  good 
method  of  holding  calves  for  the  purpose  of  vaccinating  and  dehorn- 
ing them,  was  an  object  of  interest  to  practical  stockmen. 

FOOT-AND-MOUTH    DISEASE. 

The  exhibits  relating  to  this  disease  attracted  attention  among 
veterinarians  and  stockmen  because  of  the  recent  severe  outbreak  in 
New  England  and  because  very  few  of  these  visitors  had  ever  had  an 
opportunity  of  observing  the  disease.  There  .were  pathological  speci- 
mens and  illustrations  showing  the  lesions  of  the  disease,  and  a  large 
map  with  sections  colored  to  show  the  territory  over  which  it  spread. 

The  work  of  the  Bureau  in  eradicating  this  outbreak  in  a  vigorous 
campaign  of  a  few  months,  with  the  assistance  of  the  State  authori- 
ties, may  be  appreciated  when  it  is  known  that  other  countries  have 
struggled  in  vain  with  the  disease  for  decades.  In  stamping  out 
the  disease  the  Bureau  slaughtered  and  paid  for  4,461  animals, 
mostly  cattle  and  sheep,  and  expended  in  all  a  quarter  of  a  million 
dollars.  The  expense,  however,  was  infinitesimal  compared  with 
the  loss  which  the  country  would  have  sustained  if  the  contagion 
had  been  allowed  to  remain  and  spread. 

SCIENTIFIC    EXHIBITS. 

The  scientific  work  of  the  Bureau  in  investigating  the  causes, 
nature,  prevention,  and  cure  of  animal  diseases  was  well  represented 
by  the  exhibits  from  the  laboratories. 

An  extensive  collection  of  specimens  and  pictures  illustrated  the 
characteristic  appearances  of  various  diseases  and  some  of  the  para- 
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sites  which  affect  animals.  Many  of  these  specimens  were  found  in 
the  course  of  the  meat  inspection,  and  served  to  show  in  a  forcible 
manner  some  of  the  dangerous  and  unwholesome  concjitions  which 
the  Bureau  removes  from  the  public  food  supply.  Others  repre- 
sented the  scientific  investigations  with  reference  to  tuberculosis,  hog 
cholera^  and  other  diseases,  some  of  which  have  a  bearing  on  human 
medicine.  The  specimens,  preserved  in  alcohol,  were  displayed  in 
glass  jars  in  two  cases,  one  containing  80  pathological  subjects  and 
the  other  a  like  number  of  parasitic  specimens.  Those  showing  the 
lesions  of  tuberculosis  produced  experimentally  in  animals  by  inocu- 
lation with  germs  taken  from  human  subjects  and  by  means  of  the 
milk  of  tubercular  cows  attracted  much  attention  from  medical  men. 
The  parasitic  specimens  included  ticks,  roundworms,  tapeworms,  and 
flukes,  several  of  tliese  parasites  being  communicable  to  man.  Many 
of  the  species  were  shown  at  different  stages  of  their  life  cycles. 

Rinderpest,  a  contagious  and  highly  fatal  disease  of  bovine  ani- 
mals, w^hich  fortunately  has  been  kept  out  of  this  country,  was  illus- 
trated by  plaster  models. 

Twenty  water-color  paintings  illustrated  in  natural  colors  the 
diseased  conditions  found  in  postmortem  examinations.  A  case  of 
CO  transparent  photographs  showed  a  variety  of  subjects,  including 
the  carcasses,  tissues,  and  organs  of  animals  affected  with  various  dis- 
eases, magnifications  of  slide  preparations  of  pathogenic  microorgan- 
isms, and  enlarged  views  of  animal  parasites. 

In  a  case  were  displayed  cultures  of  various  i^athogenic  bacteria, 
also  bacterial  products,  such  as  tuberculin,  mallein,  antitubercle 
serum,  tetanus  toxin  and  antitoxin,  hog-cholera  toxin  and  serum, 
diphtheria  and  swine-plague  toxin,  and  some  of  the  substances  ob- 
tained on  analyzing  tubercle  bacilli. 

A  model  laboratory,  equipped  with  apparatus  used  in  making  in- 
vestigations in  pathology,  bacteriology,  and  zoology,  formed  part  of 
the  exhibit. 

An  outfit  for  the  treatment  of  milk  fever  in  cows  by  means  of  steril- 
ized air  was  shown.  This  simple  method,  recently  discovered,  has 
proved  wonderfully  successful  in  the  cure  of  this  disease. 

HORSESHOEING   AND    THE   ANATOMT   AND   DISEASES  OF   THE    HOHSE's   LEG 

AND  FOOT. 

An  exhibit  showing  the  most  approved  and  scientific  methods  and 
appliances  for  shoeing  horses  illustrated  the  great  improvement  that 
has  been  made  over  the  crude  methods  formerly  used.  An  extensive 
collection  of  hoofs  showed  normal  feet  of  different  sizes  and  shapes 
and  various  deformities  and  abnormal  conditions  resulting  from  dis- 
ease and  improper  shoeing.    There  was  also  a  display  of  horseshoes 
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of  various  sizes  and  siiapes  for  normal  feet  and  for  correcting  abnor- 
mal conditions.  Many  instruments  used  in  shoeing  and  various  kinds 
of  horseshoe  nails  were  also  sliown. 

Along  with  this  exliibit  was  a  large  display  of  models  and  speci- 
mens illustrating  the  anatomy  of  the  horse's  leg  and  foot  and  the  com- 
mon diseases  affecting  the  joints,  bones,  and  tendons,  such  as  spavin, 
splint,  ringbone,  and  laminitis. 

DAIRY  EXHIBIT. 

The  dairy  display  was  quite  extensive  and  covered  nearly  every 
conceivable  phase  of  the  industry.  The  main  idea  in  its  preparation 
was  to  make  it  as  practical  as  possible.  It  illustrated  the  most  mod- 
em and  improved  methods  and  appliances,  and  formed  an  interesting 
and  instructive  object  lesson  for  dairymen  and  other  visitors  who 
were  in  any  way  concerned  in  the  dairy  industry. 

AMiat  was  termed  a  "  clean  milk  exhibit,"  occupying  a  large  wall 
case,  was  one  of  the  most  attractive  and  practical  features.  It  com- 
prised every  utensil  needed  in  a  10-cow  dairy  for  the  production 
of  sanitary  milk.  There  were  exhibited  a  modern  separator,  cooler, 
bottler,  sterilizer,  milk  tester,  milk  scales,  and  bottle  washer;  also 
cans,  pails,  bottles,  caps,  delivery  baskets  and  cases,  shipping  cases, 
dairy  suits,  scrub  brushes,  cattle  cards,  etc.  Two  wax  figures  of  men 
in  spotless  linen  suits,  with  pails  and  stools  in  hand  ready  for  work, 
were  prominent  in  this  exhibit. 

A  miniature  model  of  a  20-cow  dairy  showed  the  proper  construc- 
tion and  arrangement  of  a  sanitary  stable,  with  modem  stalls,  ties, 
watering  devices,  and  feeding  arrangements,  and  with  provision  for 
light  and  ventilation.  This  model  was  prepared  with  much  care, 
every  part  being  built  to  an  exact  scale.  Models  of  cows  occupied 
some  of  the  stalls. 

A  full-sized  iron  cow  stall  of  modern  type  and  practical  construc- 
tion was  shown,  also  two  small  models  of  silos,  and  a  half-size  model 
of  a  retail  milk-delivery  wagon. 

Considerable  space  was  given  to  a  collection  of  appliances  used  in 
various  parts  of  the  world  in  connection  with  the  dairy  business. 
This  exhibit  included  many  different  styles  of  cans,  jars,  and  bottles, 
and  commercial  butter  and  cheese  packages.  Many  of  these  articles 
came  from  England,  Switzerland,  Belgium,  Holland,  and  other  old 
dairy  countries.  Among  the  curiosities  were  an  immense  cow  bell, 
said  to  be  more  than  a  century  old,  from  Switzerland,  and  an  English 
yoke,  with  two  pails,  for  carrying  over  a  person's  shoulders. 

The  work  of  the  Bureau  in  the  inspection  and  certification  of  dairy 
products  for  export,  and  in  the  supervision  of  the  manufacture  of 
renovated  or  process  butter,  was  illustrated  by  specimens  of  the  labels 
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and  certificates  used  and  by  sample  packages  of  the  products.  The 
Bureau  inspects  dairy  products  intended  for  export  and  certifies  to 
their  character  and  quality.  Under  a  recent  act  of  Congress  it  also 
conducts  a  sanitary  inspection  of  the  renovated  butter  factories,  the 
materials  used,  and  the  product  turned  out.  Each  package  of  this 
product  must  be  plainly  marked  so  that  it  may  be  identified  in  the 
market  as  renovated  butter.  This  butter  is  considered  wholesome 
when  properly  prepared,  and  is  sold  at  a  lower  price  than  the  regular 
creamery  article.  In  the  fiscal  year  1004  the  inspection  covered  72 
factories  with  a  production  of  over  54,000,000  pounds. 

The  great  extent  of  the  condensed-milk  industry  was  shown  by  a 
display  of  about  300  cans  representing  brands  manufactured  in  the 
United  States.  The  processes  of  manufacture  were  illustrated  by 
models  of  milk-condensing  machinery  and  by  large  photographs. 
The  proportions  of  the  component  parts  of  condensed  milk  were 
shown  by  means  of  various  colors  in  a  tall  glass  cylinder.  The  actual 
ingredients  of  a  10-pound  can  were  also  shown  in  glass  jars.  A 
large  chart  showed  the  increasing  volume  of  the  output  and  exports  of 
this  product. 

Models  of  34  varieties  of  foreign  cheese,  embracing  a  great  variety 
of  forms  and  sizes,  attracted  much  attention.  Samples  of  milk  prod- 
ucts, such  as  casein,  milk  sugar  (powdered  and  in  crystals),  dried 
milk  and  cream,  and  beverages,  were  exhibited.  The  composition  of 
milk,  cream,  butter,  and  cheese  was  illustrated  by  means  of  colored 
layers  in  glass  jars,  and  the  actual  constituents  of  10  pounds  of  each 
of  these  products  were  also  shown.  Among  other  exhibits  were  sam- 
ples of  lactic-acid  ferments  for  preparing  "  starters  "  and  ripening 
cream ;  appliances  and  systems  for  salting  and  coloring  butter ;  appa- 
ratus for  testing  milk  and  butter,  and  pots  and  forms  used  in  the 
manufacture  of  cheese. 

A  novel  and  interesting  feature  of  the  dairy  exhibit  was  a  display 
of  articles  made  in  Germany  from  dried  casein  of  milk.  The  ma- 
terial is  known  as  galalith,  milk-stone,  or  petrified  milk.  In  appear- 
ance it  resembles  celluloid,  ivory,  onyx,  and  hard  rubber,  and  it  may 
be  used  as  a  substitute  for  those  substances  in  the  manufacture  of 
many  articles  in  everyday  use.  It  can  be  made  in  any  color  and  takes 
a  high  polish.  Among  the  articles  exhibited  were  combs,  brushes, 
buttons,  penholders,  billiard  balls,  dominoes,  chess  figures,  and 
handles  for  umbrellas,  canes,  knives,  and  razors. 

The  walls  adjoining  the  dairy  exhibit  were  covered  with  charts  and 
maps  showing  the  extent  of  the  dairy  industry  according  to  the  latest 
census.  This  part  of  the  exhibit  gave  a  good  idea  of  the  magnitude 
and  rapid  development  of  the  dairy  industry  in  this  country. 
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Live  animals,  of  course,  were  not  shown  in  the  Bureau  space,  but 
were  exhibited  in  the  live-stock  section  of  the  exposition-  The 
paintings  in  the  frieze  and  other  pictures  in  the  Bureau  exhibit,  how- 
ever, served  to  illustrate  the  best  types  of  the  principal  species  of 
farm  animals.  The  paintings  were  made  from  photographs  of 
selected  representative  animals.  Cattle  of  the  best  beef  and  dairy 
types,  different  breeds  of  horses,  sheep  and  hogs,  and  mules  and 
Angora  goats  were  shown  in  the  pictures. 

MOVING   PICTURES. 

The  panorama  of  moving  pictures  proved  to  be  a  popular  and 
highly  entertaining  feature  of  the  Bureau's  exhibit,  and  when  in- 
operation  it  always  drew  a  crowd  of  spectators.  There  were  14 
large  paintings  in  oil  colors,  picturing  some  of  the  work  done  in  the 
different  branches  of  the  Bureau  service  and  some  dairy  scenes.  The 
subjects  illustrated  were  the  postmortem  inspection  of  cattle  in  an 
abattoir,  the  taking  of  samples  for  the  microscopic  inspection  of 
pork,  the  inspection  and  tagging  of  cattle  in  stock  yards  previous  to 
exportation,  the  loading  of  horses  and  cattle  on  ships,  the  decks  of 
steamers  with  fittings  in  accordance  with  the  Bureau  regulations  for 
the  safe  transportation  of  live  stock,  views  on  the  decks  of  vessels 
loaded  with  cattle  and  horses,  and  scenes  in  a  model  -dairy  stable. 

PUBLICATIONS. 

A  set  of  30  bound  volumes  in  a  case  represented  the  literature 
issued  by  the  Bureau  in  the  twenty  years  of  its  existence.  These 
publications  are  issued  for  the  benefit  of  the  public  and  most  of  them 
are  for  free  distribution.  They  treat  a  wide  range  of  subjects  in  both 
a  popular  and  a  scientific  manner. 

ATTENDANCE   AND    RESULTS. 

More  than  a  million  and  a  quarter  of  people  visited  the  exhibit  of 
the  Bureau,  according  to  calculations  carefully  made  by  an  attendant 
who  was  present  throughout  the  exposition  period.  On  some  days 
the  attendance  approximated  ten  thousand. 

There  was  a  considerable  proportion  of  farmers,  dairymen,  and 
stock  raisers,  and  quite  a  number  of  veterinarians,  physicians,  and 
scientists,  all  of  whom  from  the  nature  of  their  occupations  were  es- 
pecially interested  in  some  phase  of  the  exhibit.  But  most  numerous 
of  all  was  the  great  American  public,  interested  in  seeing  the  sights 
of  the  exposition  and  especially  the  Government  d^pl^iy^y  v§^^tj^£ 
H.  Doc.  467,  58-3 28  ^ 


416  BUREAU    OF    ANIMAL   INDUSTRY 21st,  REPORT,  « 

gentlemen  from  England,  Germany,  Austria,  Japan,  Mexico,  Cuba, 
Hawaii,  Russia,  Brazil,  and  India  were  among  those  who  called  at  the 
exhibit  and  showed  an  interest  in  learning  of  the  work  of  the  Bureau. 
Numerous  requests  for  information  and  literature  were  complied  with 
so  far  as  i)ossible. 

The  structure  surrounding  the  exhibit  was  provided  with  seats, 
which  afforded  grateful  resting  places  for  weary  visitors.  The  micro- 
scopic demonstrations  and  the  moving  pictures  supplied  the  elements 
of  life  and  motion  which  are  so  much  more  attractive  to  the  ordinary 
visitor  than  a  still  display. 

The  great  practical  and  educational  value  of  the  exhibit  can  not  be 
questioned.  Thousands  of  farmers  and  stock  raisers  and  dairymen 
received  information  and  ideas  which  will  undoubtedly  enable  them 
,to  conduct  their  several  lines  of  business  to  better  advantage.  Veter- 
inarians, physicians,  scientists,  and  students  found  instructive  mate- 
rial in  the  scientific  parts  of  the  exhibit.  The  general  public  learned 
how  to  recognize  inspected  meats  in  the  markets.  Foreigners  saw 
the  measures  which  are  taken  to  insure  the  wholesomeness  of  Amer- 
ican live  stock,  meats,  and  dairy  products  exported  for  their  consump- 
tion. •  And  the  people  who  came  without  any  adequate  conception  of 
the  work  that  is  being  done  by  the  Bureau  in  the  interest  of  the  live- 
stock industry,  the  public  health,  and  the  commerce  of  the  United 
States  went  away  impressed  with  the  value  and  importance  of  this 
service,  wliich  yields  to  the  people  a  thousandfold  what  it  costs. 
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MISCELLANEOUS  INFORMATION. 

« 

The  horse  of  Abyssinia.— Hon.  Robert  P.  Skinner,  United  States 
commissioner,  Marseille,  France,  in  the  course  of  a  lengthy  article 
on  Abyssinia,  says  this  about  the  horse  of  that  country : 

The  Abyssinian  horse  is  small  but  resistant.  He  attains  ordinarily  a  height 
of  4  feet  8  inches,  and  is  usually  employed  as  a  mount.  The  best  breeds  come 
from  the  plains  between  Ankobar  and  the  south  of  the  Blue  Nile.  The 
Emperor  is  in  possession  of  a  large  number  of  very  beautiful  animals.  Abys- 
sinian horses  are  sold  in  Madagascar,  Reunion.  Mauritius,  and  the  Transvaal. 
The  price  of  an  ordinary  animal  varies  from  $4,82  to  $11.58,  the  highest  prices 
being  obtained  near  the  coast.  Exceptionally  fine  horses  bring  from  $38.60  to 
$115.80. 

Government  aid  to  horse  breeding  in  Italy. — In  the  course  of  an 
article  on  the  general  subject  of  Government  aid  to  industries  in 
Italy,  Das  Handels-Museum,  a  prominent  commercial  paper  of 
Vienna,  Austria,  makes  the  subjoined  comments  on  Government  aid 
to  horse  breeding : 

Horse  breeding  In  Italy  is  not  carried  far  enough  to  supply  the  annual 
demand  of  the  country.  This  amounts  to  fully  80,000  head,  and  the  supply  is 
only  30,000.  To  cover  this  deficiency  $5,790,000  are  paid  to  foreign  parts  for 
horses.  Twenty  thousand  ponies  are  imported  annually  from  Dalmatia  and 
the  neighboring  territory.  Ligurian  horse  breeders  claim  that  this  is  an  injury 
to  the  production  of  horses  in  Italy,  **  for,"  say  they,  "  the  sharp  competition 
results  in  driving  out  Italian  competitors ;  besides,  the  reputed  inferior  quality 
in  the  imported  horses  discourages  Italian  breeders  in  their  efforts  to  improve 
the  quality  of  Italian  horses."  An  act  presented  by  the  Government  in  June, 
1904,  looking  to  the  improvement  of  horses,  has  been  rec*eived  with  gratitude 
and  joy  by  the  breeders.  In  order  to  bring  the  number  of  the  stallions  owned 
by  the  State  up  to  800,  as  provided  for  in  the  law  of  1887,  and  to  encourage 
horse  breeders  to  use  the  finest  stallions  and  mares  for  the  purposes  of  breeding, 
$90,500  were  provided  for  In  the  budget  to  be  used  during  1904-5.  This  sum 
is  to  be  employed  as  follows:  $44,390  for  the  purchase  of  young  breeding  stal- 
lions, $19,300  for  prizes  for  mares  used  in  breeding,  $14,475  for  subsidies  for 
organizations  of  breeders  and  for  supplying  stallions  and  mares  at  cheaper 
rates  to  unions  and  private  parties,  $6,755  for  foals,  $47,720  for  veterinary 
surgeons,  and  $3,860  for  transportation,  saddles,  medicine,  etc.  The  division 
of  the  subsidies  in  the  following  years  will  be  made  after  preliminary  consulta- 
tion with  the  council  of  State  oflicials  charged  with  the  matter  of  horse  breed- 
ing. The  number  of  members  in  this  council  will  be  Increased,  according  to  the 
law  of  1887,  to  9,  of  whom  6  must  be  horse  breeders.  In  accordance  with  a 
royal  decree,  a  breeding  place  may  be  established  in  the  royal  forests  of 
Sardinia. 

In  discussing  the  act  connected  with  the  breeding  of  horses,  attention  has 
been  directed  to  the  Importance  of  laying  duties  on  Imported  horses,  the  more 
particularly  as  Italy  Is  Just  now  discussing  the  question  of  trade  treaties. 
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It  is  argued  that  Italy  should  do  as  France  did  before  1897  and  as  the  United 
States  is  doing  at  present — that  is,  tax  in  the  inverse  ratio  of  size  and  value  of 
the  animals.  In  this  way  those  coming  from  Dalmatia,  which  now  have  the  larg- 
est influence  on  the  market,  will  have  to  pay  the  highest  duty.  It  was  made  evi- 
dent that  in  this  way  a  certain  good  would  be  done  and  that  increased  prices 
would  result  which  would  benefit  the  agricultural  sections  of  Italy  that  now 
stand  very  much  in  need  of  horses. 

German  imports  of  horses. — Consul  Brainard  H.  Warner,  jr., 
at  Leipzig,  Germany,  reports  that  Germany  imports  more  horses  and 
exports  fewer  horses  than  any  other  country.  He  states  that  good 
draft,  carriage,  and  saddle  horses  are  always  in  demand,  and  that  the 
best  of  these  are  always  imported.  The  following  table  show^  the 
number  and  value  of  the  horses  imported  by  Germany  for  the  three 
years  of  1899, 1901,  1902,  and  also  the  country  from  which  imported. 

Number  and  value  of  horses  imported  by  Germany,  1899,  1901,  and  1902. 


Whence  imiMrted. 

Belgium 

Denmark 

Bnssia 

Anstria-Hnngary 

Netherlands 

France  

OreatBritafai 

Bwltserland 

United  States 

All  other 

Total 


1809. 
Number.     Value. 


22,576 
19,«» 
86,234 
16,188 
8,864 
7,064 
2,210 
868 
4,848 

eoo 


118,796 


14,822, 

4.081, 

4,811, 

2,889, 

1,580, 

1,594, 

894, 

123. 

682, 

200, 


21,182,258 


1901. 
Number.      Value. 


17,987 
17,897 


12,948 

8,082 

6,982 

1,828 

880 

653 

429 


10J,821 


$5,615,872 

8,505,228 

8,152,072 

2,028,238 

1,458,940 

1,869, 4€0 

474,810 

151,844 

86,900 

286, 7eO 


18,714,654 


1902. 


Number.     Value. 


20,963 

21,691 

85,181 

14,485 

10,786 

6,213 

1,0£0 

840 

187 

402 


111,667 


887,968 
962,800 
260,600 
174,606 
11:3,260 
800,068 
875,564 
174,454 
16,475 
223,906 


21,997,160 


The  cattle  industry  of  Brazil. — The  following  observations  are 
from  Export,  a  German  commercial  paper: 

The  cattle  industry  is  the  most  important  one  in  this  State.  Besides  inland 
consumption,  about  400,000  cattle  are  used  for  Jerked  beef.  The  largest  part  of 
the  beef  is  sent  to  Rio  de  Janeiro,  Bahia,  and  Pernambueo,  where  18  pounds  of 
the  product  is  worth  from  $1.43  to  $2.86.  Two  hundred  and  twenty  pounds  of 
fresh  beef  will  give  110  to  120  pounds  of  jerked  beef.  A  steer  weighing  300 
pounds,  without  bones,  is  worth  $11.90;  a  fat  cow,  al>out  $9.50;  a  sheep,  from 
70  cents  to  $1.90,  and  2.2  pounds  of  fresh  beet,  4.7  to  7.1  cents.  The  jerked  beef 
Is  here  worth  double  the  above  price.  In  the  cities  of  Rio  Grande  do  Sul  2.2 
pounds  of  jerked  beef  are  worth  from  7.1  to  9.4  cents.  ^ 

Jerked  beef  is  prei)ared  In  a  primitive  way,  which  not  only  causes  a  loss  of 
taste  but  of  tlie  nutritive  value.  It  is  therefore  an  unsatisfactory  method  of 
preserving  meat. 

In  Rio  de  Janeiro  2.2  pounds  of  fresh  beef  cost  from  23.8  to  28.5  cents,  and 
in  Manaos  47.G  to  50.5  oente. 

The  exports  of  live  cattle  from  Rio  Grande  do  Sul  are  also  increasing,  but 
not  as  they  would  if  transportation  facilities  were  better.  Any  undertaking 
which  would  result  in  exporting  beef  in  a  better  form  than  that  of  jerked  beef 
would  be  exceedingly  profitable  and  would  make  the  jerke(^b^|^lpd^i5|l;fy^lm^ 
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:  impossible.  Although  the  climate  is  more  unfavorable  than  at  Chicago,  there 
are  a  number  of  methods  used  there  which  could  be  employed  here,  and,  in 
addition,  cattle  are  cheai>er  hei-e. 

The  live-stock  industry  ih  Japan. — Hon.  E.  C.  Bellows,  consul- 
general  at  Yokohama,  furnishes  the  Consular  Report  for  August, 
1904,  some  interesting  facts  about  the  agriculture  of  Japan.  The 
following  extracts  relate  to  the  animal  industry : 

Stock  raising  is  still  in  its  infancy  in  Japan  and  is  not  likely  to  become  an 
important  industry  owing  to  the  high  price  of  land  and  the  coarseness  of  the 
native  grasses,  most  of  which  are  not  fit  for  food  for  cattle  or  horses.  Oats  and 
maize  as  foods  for  farm  animals  are  practically  unknown,  and  what  passes  for 
hay  is  a  kind  of  straw,  whiqh  is  chopi)ed  fine  before  it  is  fed  to  horses.  A  little 
less  than  one-sixth  of  the  arable  land  consists  of  plains  and  pastures,  and  of 
this  about  two-fifths  belong  to  the  State  and  the  imperial  household,  the  remain- 
der being  owned  by  private  stock  raisers,  who  raise  stock  principally  for  tillage 
and  draft  animals.  The  natives  are  not  accustomed  to  the  use  of  butter  or 
milk  and  do  not  usually  like  the  taste  of  them,  and  their  religious  prejudices 
have  hitherto  prevented  the  general  use  of  meat  of  any  kind,  although  they  now 
heem  to  be  developing  a  taste  for  all  these  kinds  of  foods. 

Farmers  do  not  engage  in  poultry  raising  to  a  sufficient  extent  to  provide  the 
eggs  needed  for  home  consumption,  these  being  imiwrted  from  China  to  the  value 
of  over  if500,000  per  year. 

Efforts  have  been  made  to  introduce  sheep  raising  and  swine  raising,  but  with 
only  partial  success.  It  is  claimed  that  the  conditions  of  climate  and  food  sup- 
ply present  no  serious  obstacles  to  the  success  of  sheep  farming,  but  the  statis- 
tics of  1901  showed  only  2,545  sheep  in  the  country.  Swine  raising  has  succeeded 
better,  but  can  not  yet  be  spoken  of  as  an  established  industry  of  much  Impor- 
tance, the  number  of  swine  having  remained  In  the  vicinity  of  200,000  for 
several  years. 

The  Government  carries  on  .an  experimental  farm,  and  there  is 
connected  with  it  a  laboratory  for  investigating  the  diseases  of  cattle 
and  poultry ;  also  a  cattle-breeding  pasture  for  improving  the  native 
breeds  of  cattle  for  meat  and  dairy  purposes,  and  two  horse-breeding 
pastures  for  promoting  the  introduction  of  better  horses. 

Live  stock  in  Mexico. — Hon.  James  A.  Le  Roy,  consul  at  Durango, 
gives  in  the  following  table  the  number  of  live  stock  in  the  State  of 
Durango  and  also  for  the  entire  Republic : 

Number  and  value  of  live  stock  in  the  State  of  Durango  and  total  number  and 
value  of  live  stock  in  Mexico  in  1903. 


Kind. 


Number. 


Durango. 


Value. 


Mexico. 


Number. 


Value. 


Cattle... 
Horses.. 
Mules... 
Gkmts... 
Sheep... 
Donkeys 
Hogs 


833,041 
104,674 
83,931 
534,804 
883,947 
28,109 
21,684 


$1,767,509.02 
449,580.59 
865,562.96 
439,081.98 
295,945.85 
123,674.65 
28,010.30 


U( 


5,804,065 

872,644 

840,016 

4,258,870 

3,458,184 

298,516 

640,074 

iitizea  Dv  X. 


138,567,009.75 
5,082,731.50 
4,920,064.90 
8,836,623.89 
2,792,008.30 
1,181,260.00 
1,006,061.80 
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This  giyes  an  average  value,  in  United  States  currency,  pa-  bead,  for  tbe 
country  at  large,  as  follows:  Mules,  $14.47;  cattle,  $7.27;  horses,  $5.83;  don- 
keys, $3.80 ;  hogs,  $1.57 ;  sheep,  80  cents ;  goats,  78  cents.  In  some  districts  In 
particular,  and  elsewhere  on  the  part  of  cei^taln  Individuals,  there  have  been 
efforts  in  recent  years  to  improve  the  stock,  especially  of  horses  and  cattle,  by 
Importations  from  the  United  States  and  Europe.  This  effort  at  "  breeding  up  " 
has  already  resulted  in  marked  improvement  in  places.  Speaking  of  the  country 
in  general,  however,  only  a  beginning  has  been  made  in  this  direction. 

Venezuelan  cattle  for  Cuba. — During  the  month  of  August,  1904, 
according  to  Norman  Hutchinson,  secretary  of  legation,  there  were 
shipped  from  Puerto  Cabello,  Venezuela,  on  14  steamers,  13,631  head 
of  cattle,  all  destined  for  Cuban  ports.  This  total  is  1,806  greater 
than  the  shipments  from  the  same  port  to  Cuba  in  August  of  1903. 
If  August  is  a  fair  average,  the  total  shipments  in  1904  would  equal 
163,572. 

Number  of  cattle  in  Australasia. — ^The  following  table  gives  the 
number  of  cattle  in  Australasia  for  the  years  1881,  1891,  1901,  and 
1902: 


Colony. 

1881. 

1891. 

1901. 

1902. 

New  Sonth  Wales 

Victoria 

Number. 

8,507,848 

1,286,677 

8,618,613 

814,918 

63,009 

130,626 

698,637 

Number. 

2,046.454 

1,812,104 

6,192,760 

676,933 

133,680 

167,666 

831,881 

Number. 

2.047,464 

1,602,384 

3,772,707 

479,863 

394,680 

168,661 

1,361,784 

Number. 

1.741,226 

1,602,384 

2,543,471 

619,163 

437,688 

Queensland _ 

South  Australia 

West  Australia - 

Tasmania 

178,386 

New  Zealand 

1,460,663 

» Australasia  .-^, 

8,709,628 

11,861,437 

0.827,433 

8,482,880 

Number  of  sheep  and  cattle  in  Buenos  Ayres. — The  following 
table  gives  the  number  of  sheep  and  cattle  in  Buenos  Ayres  for  a 
series  of  years : 


Year. 

Sheep. 

Cattle. 

Year. 

Sheep. 

Cattle. 

1881 

Number. 
67,838,073 
61,288,782 
62,630,451 
64,000.000 

Number. 
4,439,058 
8,343,266 
7,746,806 
9,600,000 

10(fl.. 

Number. 
60,000,000 
65,783,000 
09,230,000 
75,836,000 

Number. 
9,688,000 

1888                    

1902 

0,805,600 

1895 

1903 

10,165,000 

1900 

1904 

10,2n,818 

Importation  of  cattle  into  the  Transvaal. — During  the  year  1903 
the  colonial  government  of  the  Transvaal  imported  cattle  for  the 
purpose  of  stocking  the  various  government  farms  as  follows,  as 
reported  by  Hon.  Joseph  E.  ProfBt,  consul  at  Pretoria,  South 
Africa :  ^  t 
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From — 

Somaliland    995 

Queensland   306 

United  States  (Texas) 10,000 

Madagascar   20,000 

Great   Britain 200 

Total 31,495 

From  March  to  May,  1904,  the  number  of  11,206  head  were  im- 
ported from  Texas  by  private  parties.  Of  this  number  154  died  from 
accident  on  shipboard. 

American  cattle  and  mules  in  northern  Brazil. — The  report 
comes  from  Hon.  K.  K.  Kenneday,  consul  at  Para,  Brazil,  that  large 
cattle  steamers  from  the  United  States  arrive  there  loaded  with  fine 
breeding  cattle  and  mules.  The  consul  says  the  natural  conditions  of 
the  upper  Amazon  country  are  very  favorable  to  cattle  raising,  and 
these  imported  cattle  are  for  the  purpose  of  improving  the  native 
stock. 

Russian  association  for  breeding  hogs  and  cattle. — ^It  is  stated 
by  Hon.  R.  T.  Greener,  cpmmercial  agent  at  Vladivostock,  Siberia, 
under  date  of  November  13, 1903,  that  a  Russian  association  for  breed- 
ing hogs  and  cattle  was  started  near  Harbin,  in  1902.  The  object  is 
to  raise  cattle  of  good  breeding  and  Yorkshire  hogs.  They  had 
900  head  of  the  latter  on  hand  in  1903,  and  the  purpose  was  to  in- 
crease the  number  to  7,000.  It  is  proposed  to  manufacture  smoked 
hams  and  dry  sausages. 

The  frozen-meat  trade  with  Great  Britain. — The  following  de- 
tails of  this  trade  are  obtained  from  a  circular  issued  by  the  Colonial 
Consignment  and  Distributing  Company,  with  headquarters  in  Lon- 
don, England,  which  operates  very  largely  in  frozen  meat  from  the 
Australasian  colonies. 

MUTTON   AND  LAMB. 
Imports  of  frozen  sheep  and  lambs  into  Great  Britain^  190S  and  1904, 


Sheep. 

Lambs. 

Conntry  of  origin. 

1903. 

1904. 

Increase 
(f)orde- 
creaaeC-). 

1908. 

1904. 

Increase 
(  +  )or  de- 
crea8e(-). 

NewZeftlftnd 

Carcasses. 

2,424,009 

214,004 

2,943,990 

Carcasses. 

1,9TO,378 

122,168 

2,730,796 

Carcasses. 
-458,636 
-  91,906 
-213,194 

Carcasses. 

2,160,763 

264,177 

174,498 

Carcasses. 

1,913,215 

328,690 

207,431 

Carcasses. 
-247,548 
+  64,513 
+  32,988 

Australia - 

River  Plate 

Total 

5,582,068 

4.823,327 

-758,786 

2,599,438 

2.449,336 

-150,102 
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The  table  shows  the  largest  contributor  of  mutton  alone  to  be  the 
Rive^  Plate  region  (Argentina),  but  taking  sheep  and  lambs  to- 
gether it  will  be  seen  New  Zealand  takes  the  lead  by  nearly  a  million 
carcasses.  The  receipts  of  mutton  and  lamb  from  New  Zealand  give 
a  total,  in  1904,  of  3,883,588  carcasses,  as  against  4,584,772  carcasses 
in  1903.  The  decline,  although  considerable,  furnishes  no  surprise 
when  the  extent  of  the  flocks  in  this  colony  are  taken  account  of. 
The  approximate  stocks  in  the  colony  on  April  30,  1904  (the  end  of 
the  summer  in  that  part  of  the  world),  totaled  18,280,806.  This 
number  is  close  upon  1,000,000  less  than  the  estimate  for  1903.  The 
exports  from  the  colony  during  1904  represent  21  per  cent  of  the 
total  stocks  for  that  year.  The  percentage  of  1903  was  24,  while  that 
of  1902  was  18.  The  increased  killings  in  1903  were  the  cause  of  the 
depletion  in  the  flocks  of  1904,  as  compared  with  the  year  named; 
the  ratio  of  last  year — 21  per  cent — is  considered  as  high  as  can 
safely  be  maintained  for  the  present. 

Monthly  arrivals  of  frozen  mutton  and  lamb  in  Oreat  BritaiUy  1904, 


Sheep. 

Lambs. 

Month. 

New 
Zealand. 

Aus- 
tralia. 

River 
Plate. 

Total. 

New 
Zealand. 

Avm- 
tralia. 

River 
Plate. 

Total. 

1904. 

Janaary 

Febmary  .. 

March 

AprU 

May 

Carcasses 
157,906 

78,200 
119,462 
382,384 
142.676 
287, 0»8 
198,082 
155,480 
230,501 

89,018 
109,217 

60,474 

Carcasses. 

4,540 

782 

1,750 

Carccuscs. 
140,520 
149,450 
246,487 
810,544 
200,835 
255,786 
237,308 
820,476 
122,291 
255,885 
268,614 
222,506 

Carcasses.  .Carcasses. 
802,966  1       15,020 
228,441          60,626 
867,680        181,037 
632,928        455.548 

Carcasses. 

m,758 

48,088 

15,580 

1.800 

Carcasses. 
30,990 
84,571 
26,890 
82,086 
19,723 
18,962 
12,056 
14,222 
1,143 
8,792 
2,051 
10,945 

Carcasses. 
150,874 
143.235 
223,507 
480,434 

843,511        200,931            1.286 

221,040 

542,879  1      400,006 
435,325        231,987 
475,906  !      188,179 

419,658 

July 

Angrnst 

September . 
October  .... 
November  . 
December . . 

248,993 

529 

152,030 

7,788 
9,515 
41,528 
56,805 

880.530  I      in,680            1,100 
854,418          84,205  |        12,530 
419.850  '        17,786  i       15,157 
839,375            4,925  \      119,903 

173,863 
60,626 
85,008 

136,778 

Total.. 

1,970,878 

122,158 

2,730,796 

4,823,327 

1,913,215 

828,690 

207,481 

2, 449, 336- 

The  import  trade  into  Great  Britain  of  frozen  carcasses  of  sheep 
and  lambs  commenced  in  1880  with  a  small  consignment  from  Aus- 
tralia, and  during  the  next  year  the  trade  became  firmly  established 
by  increased  consignments  from  this  colony.  The  following  year 
(1882)  witnessed  the  first  arrivals  from  New  Zealand,  and  in  1883 
the  River  Plate  region  entered  into  the  competition.  New  Zealand  at 
once  assumed  the  lead  in  the  magnitude  of  the  consignments  and  has 
kept  it  to  the  present  day,  although  the  River  Plate  has  at  times 
been  a  close  second.  The  1,000,000  carcass  mark  was  first  reached 
by  New  Zealand  in  1889,  the  River  Plate  arriving  at  this  mark  the 
following  year.  The  full  consignments  for  the  last-named  year 
(1890)    vv^vfi  as  follows:  New  Zealand,  1,532,833  carcasses;  River 
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Plate,  1,198,731  carcasses;  Australia,  208,294  carcasses.  The  trade 
has  been  steadily  increasing  year  by  year  until  1903,  when  the  total 
receipts  were:  New  Zealand,  4,684,772  carcasses;  River  Plate,  3,118,- 
488  carcasses ;  Australia,  478,241  carcasses. 

The  high-water  mark  of  the  Australian  consignments  was  reached 
in  1896,  when  1,651,245  carcasses  were  placed  on  the  market.  Since 
then  the  prolonged  drought  in  that  colony  has  played  havoc  with  the 
flocks,  and  the  result  has  been  a  steady  decrease  in  the  shipments. 
The  past  two  years'  totals  were  each  below  half  a  million,  but  Ihe 
present  conditions  tend  teward  an  increase. 

The*United  States  has  little  or  no  part  in  this  trade,  supplies  from 
this  country  only  coming  forward  when  prices  are  unusually  high. 

Continental  Europe  furnishes  a  few  carcasses,  the  principal  pur- 
veyor being  Holland  and  the  only  other  European  source  of  supply 
mentioned  being  Servia. 

The  yearly  receipts  from  the  Australasian  colonies  and  the  River 
Plate,  covering  the  entire  period  of  the  trade,  are  shown  in  the 
following  table : 

Annual  imports  of  frozen  carcasses   (sheep  and  lamhs)    from  New  Zealand^ 
Australia,  and  River  Plate,  1880  to  190^, 


Year. 

New 
Zealand. 

Australia. 

River 
Plate. 

Year. 

New 
Zealand. 

Australia. 

River 
Plate. 

1880. 

400 

17,225 

57,256 

63,738 

111,746 

95,051 

66,960 

88,824 

U2,214 

95,920 

208,284 

835,192 

505,927 

1 
1  1893 

1,894,751 
1,958,923 
2,441,057 
2,212,268 
2,702,456 
2,784,122 
8,249,857 
8,154,790 
8,234,622 
8,667,101 
4,584,772 
8,883,588 

640,088 

927,739 

962,290 

1,661,246 

1,397,578 

1,226,852 

1,227,152 

943,668 

1,228,300 

722,323 

478,241 

450,848 

1,366,389 

1881     

1804 

1,366,457 

1882 

8,839 

120,898 

412,349 

492,269 

655,888 

766,661 

989,915 

1,060,664 

1,532,833 

1,906,002 

1,536,683 

1895. 

1,C52,625 

1883 

17,166 
108,828 
190,571 
434,609 
641,866 

1896 

1,708,882 

1884 

1897 

2,122,999 

1885 

1898 

2,400,640 

1886            .    . 

1899 

2,411,519 

1887. 

1900 

2,831,588 

1888 

908,689  ! 

1901       

2,682,716 

1889 

966,495  1 
1,198,781 
1,127,753  1 
1,248,295 

1902 

2,827,439 

1880 

1903 

3,118,488 

1891         .     . 

1904        .     ... 

2,988,227 

1892 

PRICES   OF   MUTTON    AND   LAMB. 

The  heavy  supplies  of  1903  caused  low  quotations  to  rule  at  the 
close  of  that  year,  but  the  market  conditions  at  the  commencement  of 
1904  were  favorable  to  an  advance.  This  expectation  was  duly 
realized,  and  after  a  slight  rise  in  all  grades  at  the  beginning  of  the 
year  values  remained  very  steady  for  several  months;  there  was  an 
almost  imperceptible  sagging  in  the  first  part  of  November,  and  from 
then  on  to  the  end  of  the  year  a  decidedly  sharp  rise. 

The  various  grades  of  mutton  and  lamb  are  rated  on  the  English 
markets  as  follows:  (1)  New  Zealand  lamb  (all  classes),  (2) 
Australian  lamb  (all  classes),  (3)  Canterbury  (N^,Z^,)g^,^^J^rii^ 
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wethers  and  maiden  ewes),  (4)  Southland  (X.  Z.)  sheep  (all  classes), 
(5)  North  Island  (X.  Z.)  sheep  (all  classes),  (6)  River  Plate  sheep 
(all  classes),  (7)  Australian  sheep  (all  classes). 

The  following  table  shows  the  range  of  prices  per  pound  of  the 
various  classes  during  the  year  for  quarterly  periods : 

Range  of  prices  per  pound  on  English  markets  of  frozen  mutton  and  lamh  for 

quarterly  periods  of  190^^, 


Grade. 


March.      ''^^^    I     ber.       cember. 


New  Zealand  lamb  (allclaaees) 

Australian  lamb  (all  classes) 

New  Zealand: 

Canterbury  sheep  (prime  wetliers). 

Southland  sheep  (all  classes) 

North  Island  sheep  ( all  classes) 

River  Plate  sheep  (all  classes) 


»i-12 

8i-8i  j 

6H8    I 
Australian  sheep  (aU  classes) i     7i- 7i  i 


CenU. 

Ceni%* 

Cents. 

10 -Ui 

lli-U4 

101-18 

s^H 

(«) 

«l-12i 

»*-•* 

t-t* 

t-W 

81-8* 

8i 

8i-»* 

8 

7! 

7f-9 

8 

^ 

7*-8i 

(«) 

(«) 

7-7i 

o  No  conslgnmeDts. 

As  before  intimated,  the  range  of  prices  for  the  past  year  showed  a 
substantial  advance  on  those  of  1903.  The  average  prices  of  Xew 
Zealand  mutton  for  the  two  years,  in  comparative  form,  were  as 
follows : 

Average  annual  pricrn  realized  for  Xew  Zealand  muttrtn, 
[Average  price  per  pound.] 


Orade. 


1906.    I   1901. 


j  Cents.    CenU. 

Canterbury  (prime  wethers) |      8.88  i       9.24 

Southland  (allclasses) t      7.90  |       8.52 

North  Islands  (an classes) 7.64  I       8.04 


BEEF. 

Frozen  beef  for  the  British  market  is  attributed  to  three  sources — 
River  Plate,  New  Zealand,  and  Australia.  Fully  four-fifths  of  this 
product  comes  from  the  first-named  region,  as  may  be  seen  by  the 
following  statement : 

Imports  of  frozen  heef,  January  1  to  December  SI,  1903  and  190'/. 


• 

New 
Zealand. 

Austra- 
lia. 

River 
Plate. 

Total. 

1903, quarters  and  pieces. ...  .. 

92,092 
106,829 

i 
45,587      585,860 
46,854      780,487 

703,548 

1904,  quarters  and  pieces 

942,670 

Increase .-... 

14,737 

767       223.618 

230,122 
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It  will  be  seen  the  importations  from  the  River  Plate  show  a  very 
large  increase,  compared  with  1903.  This  rapid  development  is  in 
great  measure  caused  by  the  stoppage  of  the  live-cattle  trade  with 
Argentina.  The  latter  country  is  becoming  more  and  more  of  a  beef- 
producing  country,  and  since  it  can  not  send  out  its  surpfus  in  the 
shape  of  live  cattle  the  only  alternative  is  to  do  tlie  slaughtering  at 
home  and  export  the  animals  in  another  form. 

PRICES  or  FROZEN   BEEF. 

There  was  a  striking  lack  of  correlation  between  the  prices  of 
frozen  mutton  and  frozen  beef  during  1904.  The  former  remained 
practically  on  a  level  (if  anything,  a  slightly  downward  tendency) 
during  the  summer  months;  beef,  on  the  other  hand,  went  up  by 
leaps  and  bounds  from  the  middle  of  May  to  the  middle  of  July. 
The  principal  cause  of  this  was  the  meat  strike  in  Chicago,  and  a 
contributory  cause  was  a  slight  disturbance  of  the  same  nature  in 
the  South  American  meat  trade.  After  these  matters  were  settled 
values  gradually  sagged  until  they  reached  a  lower  point  than  they 
were  previous  to  the  rise.  After  this  prices  continued  to  rule  low, 
and  it  is  evident  the  British  market  is  well  supplied  with  this 
product. 

For  the  first  four  months  of  the  year  prices  of  River  Plate  frozen 
beef  fluctuated  from  5^  to  C^  cents  per  pound  for  hind  quarters,  and 
from  4^  to  5^  cents  for  fore  quarters;  these  being  Smithfield  (Lon- 
don) quotations,  prices  in  the  provincial  towns  would  frequently 
be  a  trifle  higher.  Toward  the  end  of  May  the  'high  price  of  United 
States  chilled  beef  influenced  the  market  to  the  extent  that  hinds 
advanced  to  7  cents,  although  fores  remained  stationary  at  about  4^ 
cents.  The  Chicago  strike  at  the  end  of  July  was  the  next  factor  in 
the  situation.  Values  now  jumped  to  10^  to  11  cents  hinds  and  6^ 
cents  fores,  and  heavy  stocks  were  disposed  of  at  these  good  figures. 
After  the  market  became  normal  again  a  steady  decline  followed, 
until  the  lowest  point  for  the  year  was  reached  in  Noveml>er,  top 
values  of  hinds  being  5^  cents  and  fores  44  cents.  Prices  stiffened 
a  little  toward  the  end  of  the  year,  which  closed  with  hinds  quoted  at 
6J  to  7  cents  and  fores  5  J  to  G  cents. 

American  meat  a  necessity  in  Germany. — The  appended  para- 
graph from  a  recent  annual  report  of  the  Chamber  of  Commerce  of 
Berlin  is  significant  regarding  the  condition  of  the  masses  in 
Germany : 

Nothing  can  take  the  place  of  American  bacon  aa  a  cheap  and  nutritious 
article  of  food  for  the  masses  of  our  population.  Therefore  it  would  be  a 
matter  of  deep  regret  if  the  high  import  duties  of  the  new  tariff  law  were  not 

reduced  to  a  reasonable  degree.     The  year  1903  will  test  the  ability  of  German 
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meat  packers  to  supply  the  country  with  canned  beef,  which  formerly  was  sup- 
^plied  by  the  United  States  and  Australia,  excellent  In  quality  and  cheap  in 
price.  Hitherto  German  canned  beef  has  not  come  up  to  the  foreign  product 
in  quality  an<?  appearance ;  whether  it  will  Improve  in  these  respects  remains 
to  be  seen.  However  this  may  be,  there  Is  just  cause  for  feeling  that  German 
canned  meat  will  be  so  high  in  price  as  to  fail  of  becoming  a  popular  food ;  con- 
sequently the  injury  which  will  be  caused  by  the  new  laws  will  be  obviated 
if  foreign  canned  meat  is  again  allowed  to  come  into  Germany. 

Germany's  attempt  to  produce  canned  meat. — The  Vossische 
Zeituiig  of  March  2,  1904,  makes  the  foUowm^  statement  with  refer- 
ence to  Germany's  prohibition  of  American  and  Australian  canned 
meats: 

The  German  attempt  to  produce  canned  meat  equal  in  quality  to  the  American 
and  Austrayan  product  has  achieved  no  definite  success.  In  the  yearly  report 
of  the  Berlin  Chamber  of  Commerce  we  read  on  this  subject 

"Ox  tongues  were  turned  out  of  good  quality,  but  were  too  costly.  German 
canned  meat  can  not  be  for  Germany  what  the  *  corned  beef '  was — a  good  and 
cheap  food  material  for  the  people.  A  fundamental  reason  why  it  has  not  been 
and  can  not  be  possible  to  produce  an  equally  good  and  cheap  product  is  the  lack 
of  the  indispensable  cheap  beef.  It  was  a  great  mistake  in  our  economic  policy 
to  prevent  the  importation  of  the  American  and  Australian  canned  meats. 
Sanitary  objections  do  not  exist,  and  our  agriculturists  derive  no  advantage 
from  the  prohibition ;  but,  on  the  other  hand,  the  laborer  is  deprived  of  a  cheap 
and  nutritious  food  product." 

American  meats  in  France. — Under  this  head,  Hon.  John  C. 
Covert,  consul  at  Lyon,  France,  writes  the  following,  dated  Septem- 
ber 25,  1904: 

The  American  packed  meats  that  come  to  France  have  almost  made  a  revolu- 
tion in  the  dietary  habits  of  the  BYench  people.  Within  the  memory  of  many 
now  living  the  working  people  of  France  could  enjoy  meat  but  two  or  three 
times  a  year,  and.  then  only  on  some  great  occasion,  such  as  a  wedding  or  im- 
portant anniversary.  At  present  it  may  be  said  that  there  is  hardly  a  man  in 
the  country  who  can  not  have  a  piece  of  meat  once  or  twice  a  day,  and  this 
amelioration  of  the  condition  of  the  people  is  very  largely  due  to  the  packed, 
dried,  and  salted  meats  from  the  United  States. 

Spain's  imports  and  exports  of.  animal  products. — Hon.  Julius 
G.  Lay,  consul-general  at  Barcelona,  Spain,  states  that  in  1903  Spain 
exported  hides  to  the  value  of  $4,000,000,  cattle  $4,000,000,  and  wool 
$2,000,000;  and  during  the  same  year  exported  $3,750,000  worth  of 
live  stock,  $2,800,000  of  hides  and  skins,  and  $1,700,000  of  wool. 

Prussia  to  make  sausage. — The  statement  is  made  by  S.  P.  War- 
ner, consular  agent  at  Gera,  Germany,  that  the  Prussian  war  depart- 
ment has  decided  to  establish  a  sausage  factory  at  Spandau,  an 
important  Prussian  fortress  near  Berlin,  in  order  to  supply  the  gar- 
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risons  at  Spandau  and  Doeberitz.  The  factory  will  be  in  charge  of 
the  commissary  office,  which  is  contemplating  the  establishment  of 
such  factories  wherever  there  are  located  large  bodies  of  troops. 
The  reason  given  for  this  action  is  that  this  procedure  will  insure 
the  use  of  the  best  meat  only,  and  it  will  therefore  be  one  way  of 
insuring  the  best  possible  physical  condition  of  the  soldiers. 

Argentine  meat  in  Belgium. — In  the  spring  of  1904,  according  to 
Hon.  George  W.  Roosevelt,  consul  at  Brussels,  Belgium,  a  largo  im- 
portation of  beef  and  mutton  in  cold  storage  was  made  from  T^a 
Plata  and  was  opened  up  for  sale  in  the  shops  of  several  cities. 
This  meat  was  retailed  at  prices  varying  from  7  to  14  cents  per 
pound,  or  nearly  4^  cents  per  pound  less  than  native  beet  and  mutton. 
The  meat  is  said  to  be  of  excellent  quality,  and  the  unexpected  com- 
petition has  created  considerable  uneasiness  among  the  butchers.  The 
meat  is  sent  direct  from  Argentina  to  Antwerp. 

Exports  of  Argentine  animals  and  animal  products. — The  fol- 
lowing table  is  from  a  report  of  D.  Mayer,  consul-general  at  Buenos 
Ayres : 

Exports  from  Argentina,  hy  articles  and  quantitieSy  for  the  first  six  months  of 

1901 


Live  cattle number—  50,2,35 

Live  liorses do 19,670 

Live  slieep -do 19,993 

Frozen  meat tons__  39, 073 

Frozen  mutton do 4C,  359 

Hair    do 832 

Goat  and  kid  skins. pounds..  1,  913,  810 


Butter    tons-_  3, 182 

Tallow    do 17,945 

Bones  do 9,244 

Linseed do 699,233 

Maize do 611,673 

nay   do 24,047 

Wheat do 1,591,930 

Sugar do 6,816 

Wheat  flour do 47,667 

Bran do 63,810 

Extract  of  quebracho.do 5, 919 

Quebraclio  wood do 117,065 

Nutria    skins    (beav- 
er)  pounds..  182,930 


Sheepskins tons__  16,041 

Ox  and  cow  hides : 

Dry do 9,  096 

Salted do 15, 151 

Horsehides,  dry  and 

salted pounds..  3,893,400 

Wool   tons..  121,849 

Tasajo( jerked  beef)  .do 3, 868 

The  same  writer  states  that  the  value  of  the  wool  exported  by  Argen- 
tina in  1901  was  $44,000,000  (a  peso  dollar  equals  96.5  centos),  while 
Australia,  with  19,000,000  fewer  sheep  than  Argentina,  exported  127 
per  cent  (in  value)  more  wool  than  Argentina  in  1901.  Mr.  Mayer 
makes  the  following  observation  regarding  the  sheep  industry  of 
Argentina : 

Argentina  has  the  greatest  number  of  sheep  of  any  country,  but  derives  rela- 
tively the  least  benefit  from  them.  This  is  due,  in  part,  to  the  quality  not  hav- 
ing yet  been  sufficiently  refined,  in  part  to  negligence  in  the  care  of  the  sheep, 
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and,  lastly,  to  tbe  prevalence  of  scab,  the  curing  of  which  has  not  been  made 
obligatory.  In  Australia  curing  this  disease  was  made  compulsory  thirty 
years  ago. 

Exports  of  animals  and  animal  products  from  Denmark,  i§o3. — 
The  following  statistics  of  exports  for  the  year  1903  are  reported  by 
Hon.  George  'H.  Murphy,  deputy  consul-general  at  Frankfort, 
Germany : 

Uorses number—  24,441 

Cattle do 62,929 

Beef - pounds—     23,  290, 000 

Ham  and  bacon do 166,  330<000 

Muttcm do 770,000 

Other  meat  products do 20, 154, 000 

Butter do- 156,560,000 

The  greater  part  of  these  exported  products  went  to  England. 

Imports  and  exports  of  animals  and  animal  products  of  Uru- 
guay. — Hon.  John  E.  Hopley,  consul  at  Montevideo,  Uruguay,  gives 
the  following  statistics  regarding  the  imports  of  live  stock  and  animal 
products  for  the  years  of  1902  and  1903 : 


Article. 

Importn. 
1902.              1908. 

Exports. 
1902.              1903. 

Lire  stock 

$801,667  1      $966,423 

1611,945  '        $866,648 

Slaughter  house  products 

29,737,992  ,    83,832,374 

Trade  in  Animal  Products  with  Trinidad. — Some  statistics  re- 
garding the  animal  products  of  Trinidad  are  herewith  reprinted  from 
an  article  by  Hon.  William  W.  Handley,  vice-consul  at  Trinidad : 

Imports  of  animal  products^  1901-2  and  1902-3, 


Article. 


n90i-«. 


190^-8. 


Butter pounds.- 

Oleomargarine do..,, 

L4wd do.... 

Cheese do — 

Milk,  condensed value.. 

Meat,  preserved .- pounds.. 

Oxen number.. 

Sheep,  goats,  and  pigs do 


667,000 

886,000 

1,880,000 

862,000 

$96,000 

6,000,000 

6,800 

25,000 


ftK,000 

196,000 

1,611,000 

881,000 

$110,400 

6,800,000 

4,700 

86,000 


Mr.  Handley  states  that  very  little  fresh  butter  is  made  in  Trini- 
dad and  that  it  is  not  likely  that  the  colony  will  soon  produce  suffi- 
cient for  its  own  uses.     That  which  they  have  is  received  from  Den- 
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mark,  Canada,  and  France  in  tins;  keg  butter  is  chiefly  from  France. 
Trinidad  people  pay  48  cents  per  pound  retail  for  butter.  The 
United  States  has  a  monopoly  on  the  imports  of  oleomargarine,  lard, 
and  cheese,  but  Canada  has  recently  increased  her  supply  of  the  latter 
about  50  per  cent.  The  United  States  supplies  seven-eighths  of  the 
fresh  meat.    Sheep  do  not  thrive  in  Trinidad. 

Imports  of  animal  products  from  the  United  States,  1901-2  and  1902-3, 


Article. 

1901-2. 

1902-8. 

Batter 

$89,000 
115,891 
26,078 
35,328 
7,752 

115,  OOi 
145,622 
15,996 

Lard 

Horses 

Mules 

22,324 

T^VLthnr,  iin^AT1TifActTirA<1. .                .      . 

10,406 

Trinidad  sold  to  the  United  States  during  the  latter  year  $30,340 
worth  of  hides  and  $15,360  worth  of  feathers. 

Frozen-meat  trade  of  Argentina. — Hon.  D.  Mayer,  consul-general 
at  Buenos  Ayres,  writing  under  date  of  September  22,  1004,  states 
that  three  companies  which  were  in  operation  in  1903  consumed 
207,000  cattle  and  3,428,000  sheep.  There  were  eight  other  companies 
in  course  of  formation,  and  these,  with  the  three  mentioned,  will  have 
the  capacity  to  freeze  annually  850,000  steers  and  12,000,000-  sheep, 
"  representing  3  per  cent  of  the  cattle  and  11  per  cent  of  the  sheep  in 
the  country."    Mr.  Mayer  continues : 

In  1903  the  value  of  the  meat  exported  from  Argentina  had  already  litcrensed 
to  $20,000,000.  The  exports  of  frozen  mutton  had  increased  from  2,722,000 
carcasses  in  1902  to  3,429,000,  and  the  exports  of  frozen  beef  from  124,000  to 
207,000. 

Brazil  consumes  dried  beef  to  the  amount  of  about  $6,000,000,  paying  for  It, 
on  board,  27  cents  gold  per  kilo  (2.2  pounds)  when  Argentine  frozen  beef  is 
selling  In  London  at  18  cents  gold.  It  is  true  that  the  latter  is  with  the  bone, 
while  the  dried  beef  has  none ;  but,  on  the  other  hand,  there  can  be  no  hesita- 
tion in  choosing  between  dried  beef  of  not  very  good  quality  and  frozen  beef 
which  preserves  ^most  all  the  properties  of  fresh  meat.  Apart  from  this,  the 
digestibility  of  the  latter  is  infinitely  superior  to  that  of  the  former.  Brazil, 
then,  at  least  the  marine  cities  and  those  on  railways,  such  as  Sao  Paulo,  will  be 
one  of  the  most  propitious  markets  for  Argentine  frozen  meat,  and  the  trans- 
portation of  it  upon  a  large  scale  has  already  been  Initiated,  after  some  experi- 
mental consignments  that  gave  good  results.  In  Rio  de  Janeiro,  Para,  and 
Manaos  refrigerating  stores  have  already  be^i  established,  and  very  soon  they 
will  be  constructed  In  Bahia  and  Pemambuco.  Rio  de  Janeiro,  Santos,  Sao 
Paulo,  Bahia,  Pemambuco,  Para,  and  Manaos  have,  In  the  aggregate,  1,200,000 
inhabitants,  who  will  consume  frozen  meat  In  preference  to  dried  beef,  though 
the  latter  will  still  be  needed  for  some  time  in  the  interior  of  the  country,  until 
the  means  of  transportation  have  been  improved.    That  the  consumption  of 
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dried  beef  is  diminishing  is  proved  by  the  fact  that  in  1902  the  value  of  the 
exports  from  Argentina  was  less  by  $2,*50,000  than  in  1901,  and  in  the  first 
quarter  of  1903  it  was  less  by  $443,000  than  in  the  corresponding  i)erlod  of  the 
year  1902. 

The  cattle  and  sheep  now  possesFed  by  Argentina  do  not  give  the  quality  of 
meat  required  for  consumption  in  Great  Britain,  but  if,  besides  the  Brazilian 
markets,  others  be  opened  in  Italy,  Spain,  Portugal,  and  on  the  Pacific  coast, 
where  people  would  be  satisfied  with  meat  as  good  as  that  which  is  consumed 
by  the  inhabitants  of  the  city  of  Buenos  Ayres,  there  will  be  considerable  quan- 
tity of  meat  required  for  export.  In  Santiago,  the  capital  of  Chile,  meat  is 
three  times  as  dear  as  in  Buenos  Ayres. 

In  this  connection  it  is  interesting  to  review  the  statistics  of  slaugh- 
ter and  of  the  slaughter  products  for  a  series  of  years,  as  published 
officially  by  the  Province  of  Buenos  Ayres,  and  which  are  as  follows : 

Animala  slaughtered  in  refrigerating  plants  in  Argentina,  1807-1903, 


1897. 
1898. 


1800. 


Sheep. 


Number. 
2,292,526 
2,597,796 
2,660,186 
2,664,678 


Oattlo. 


Sheep.     I  Cattle. 


Number.  | 

13,752  1901. 
17,904  I:  1902. 
81,090  I  1908. 
68,962 


Number. 
2,700,965 
8,501,810 
8,809,990 


Nun^>er. 
138,000 
212,202 
272,908 


Products  obtained  from  animals  slaughtered  in  1903. 


PrcMiucts. 


Preserved  meat 

Frozen  ilieat 

Fat 

Hides: 

Cattle 

Sheep 


Quantity. 

Pounds. 

501,992 

876,458,874 

1,712,099 

18,200,085 
28,944,518 


Value.                   Products. 

Quantity. 

Value. 

1115,701 

41,812,364 

8n,027 

1 
Tallow    

Pounds. 
48,454,877 

8,460,000 
158,510 

6,447,138 

$5,817,545 

Bones ........ .. 

26,580 

Horns 

18,434 

other  products 

Total 

1,299,818 

3,904,437 

50,775,815 

6,415,900 

German  imports  of  animal  products  from  Argentina. — During 
the  year  1902  Germany  imported  animal  products  from  Argentina 
to  a  considerable  value.  The  figures  for  1809  are  a^go  given  for  use 
in  comparison.  ' 


Article.             !         1899. 

1 

1902. 

Article. 

1899.         1        1902. 

"Wool        

$24,014,200      $18,397,400 

Sheepskins 

$214,  £00             $476,000 

Rait  hides 

6,021,800          6.402.200 

Entrails 

05,200  ,             857,000 

Drv  hides 

785,400 
600,200 

642,600 
880,600 

Horsehair 

190,400               214.000 

Horse  hides 
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Exports  of  frozen  meats  from  New  Zealand — 

[Compiled  by  Messrs.  Dalgety  &  Co.  (Limited),  Christchurch,  New  Zealand.] 


Year. 

Pounds. 

Year. 

Pounds. 

• 
1882 

1,707,828 
9,853,200 
28,445,228 
83,204,976 
88,758,160 
45.086,984 
61,857,376 
73,564,064 

1893 

100,263,458 

1883 

1894 

116,729,104 

1884. 

1895 

128,039,522 

1885 

1896           .  .  .               

122,887,818 

1886 

1897 

151,374,309 

1887 

1898 

159,228,729 

1888 

1899 

188,992,760 

1889. 

'  1900                        

192,074,451 

1890 

100,934,756 
110,199,062 
97,036,557 

1  1901 

191,440,971 

1891 

'  1902 

226,904,414 

1892 

!  19(S 

243,603,438 

New  Zealand's  exports  of  animal  products. —  The  table  given 
herewith,  which  shows  the  value  of  the  exports  of  animal  products 
from  New  Zealand  for  the  fiscal  years  ended  June  30,  1903  and  1901:, 
is  compiled  from  information  published  by  Hon.  F.  Dillingham, 
consul-general  at  Auckland,  New  Zealand : 

Exports  of  animal  products.^ 


Article. 

1902-3. 

1908-4. 

"Wool  and  sheexiskins 

122,477,705 
16,550,865 
6,988,175 
2,744,806 

$28,607,445 

Frozen  meat 

14,230,410 

Butter  and  cheese                  .  .                        

8,202,965 

Tallow 

1,835,396 

Total 

48,761,060 

47,986.210 

Oleo  oil  in  Turkey. — Hon.  Rufus  W.  Lane,  consul  at  Smyrna, 
Turkey,  in  writing  to  the  Department  of  State  on  the  trade  outlook 
for  American  goods  in  Asia  Minor,  says  the  following  re^irding 
oleo  oil : 

Oleo  oil  is  n  new  article  introduced  for  the  first  time  last  year  from  the  United 
States  solely.  Its  low  price  has  caused  it  to  be  easily  disposed  of,  and  it  is 
found  to  be  a  very  acceptable  substitute  for  the  expensive  Russian  butter. 
There  is,  I  believe,  a  promising  outlook  for  good  business  in  this  article.  Diffi- 
culties placed  In  the  way  of  Its  introduction  by  the  chemical  bureau  of  the 
Turkish  Government  have  greatly  delayed  the  entry  of  a  recent  shipment,  but 
with  the  assistance  of  our  legation  and  consulate-general  in  Constantinople  we 
have  obtained  Its  acceptance  as  a  nonlnjurious  article  of  food,  so  that  I  do  not 
apprehend  trouble  with  future  shipments. 

Number  of  sheep  slaughtered  in  refrigerating  plants  in  Argen- 
tina, 1897-1903. — The  following  table  from  Boletin  Mensual  shows 
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the  number  of  sheep  slaughtered  in  Argentine  refrigerating  plants 
for  the  years  1897  to  1903 : 


1897 2.  232,  520 

1898 2,  597,  795 

1899 2,  569, 185 

J900 2,  504, 678 


1901 -  2,  709,  965 

1902 3,  501,  319 

1903 -  3, 899, 990 


Number  of  sheep  in  Australasia,  1885-1902. — The  table  given 
herewith,  showing  the  number  of  sheep  in  the  several  colonies  of  Aus- 
tralasia for  the  years  of  1885  to  1902,  is  from  "A  statistical  account 
of  Australia  and  New  25ealand,"  edited  by  Mr.  T.  A.  Coghlan,  statis. 
tician  for  New  South  Wales : 


Year. 

New  South 
Wales. 

Victoria. 

Qneena- 
land. 

South 
Australia. 

Western     Tasma- 
Australia        nia. 

New  Zea- 
land. 

Total. 

1885.... 

87,820,906 

10,681,837 

8,994,822 

(«) 

I,702,n9  I  1,648,627 

16,664,696 

77,400,006 

1886.... 

89,169,804 

10,700,408 

9,690,446 

(«) 

1,800,071     1,609,046 

(«) 

62,978,260 

1887.... 

46,966,152 

10,628,986 

1£,  926, 158 

(«) 

1,909,940  !  1,547,242 

(«) 

78,^,477 

1888.... 

46,503,469 

10,818,676 

13,444,006 

(«) 

2,m,392     1,430,066 

16,468,860 

89,777,286 

1889.... 

50,106,768 

10,882,231 

14,470,095 

6,432,401 

2,366,681     1,561,429 

15,508,263 

101,812,888 

1890.... 

55,986,481 

12,892,843 

18,007,234 

7,050,644 

2,594,918     1,^9,256 

18,128,186 

116,000,407 

1891 .... 

61,831,416 

12,928,148 

20,289,683 

7,746,641 

1,962,212  ^  1,664,218 

18,670,782 

124,991,920 

1892.... 

58,080,114 

12,965,306 

21,708,310 

7,209,500 

1,685,500  ]  1,623,338 

19,380,389 

122,662,437 

1893.... 

56,980,688 

13,098,725 

»l8,e07,015 

7,325,008 

2,200,642 

1,536,047 

20,230,829 

120,067,949 

1894.... 

56,977,270 

13,180,943 

19,687,604 

(«) 

2,132,311 

1,727,200 

19,826,604 

U3, 432, 019 

1895.... 

47,617,687 

(«) 

19,850,959 

(«) 

2,295,832 

1,523,846 

19,138,498 

90,482,8rr 

1896.... 

48,318,790 

(a) 

19,593,696 

6,402,593 

2,248,976 

1,650,567 

19,687,954 

97,902,576 

1897 .... 

43,952,897 

(«) 

17,797,888 

5,002,078 

2,210,742 

1,678,611 

19,678,725 

90,306,988 

1898  .... 

41,241,004 

(«) 

17,662,608 

5,076,6^ 

2,251,548 

1.493,638 

19.348,506 

86,964,000 

1890.... 

86,213,614 

(«) 

16,226,479 

5,721,493 

2,282,800 

1,672,068 

19,347,346 

80,463,206 

1900.... 

40,020,506 

(«) 

10,d39,)65 

5,283,247 

2,431,861 

1,683,956 

19,366,196 

79,113,960 

1901 .... 

41,857,099 

10,841,790 

10,090,971 

6,060,540 

2,642,844 

1,792,481 

20,233,009 

92,868,824 

1902.... 

26,649,424 

(«) 

7,213,986 

4,922,662 

2,697,897 

1,679,518 

20,342,727 

68.606,218 

n  Betums  not  collected. 

The  sheep  of  Abyssinia. — Hon.  Robert  P.  Skinner,  United  States 
commissioner,  Marseille,  France,  writes  as  follows  regarding  the 
sheep  of  Abyssinia : 

The  sheep  of  the  low  plains  are  all  of  the  fat-tailed  variety,  peculiar  also  to 
Syria.  The  dominating  breed  Is  white  in  color,  with  black  head.  In  the  high 
countries  a  reddish  white  and  gray  breed  Is  raised.  The  meat  In  all  cases  Is 
excellent  None  of  the  varieties  mentioned  have  any  fleece,  and  no  attempt 
seems  to  be  made  to  introduce  a  wool-bearing  species.  In  the  Menz  Province  a 
race  of  very  small  black  sheep,  the  flesh  of  which  is  particularly  fine  and  desir- 
able, Is  raised  for  wool.  The  clip  is  taken  up  locally  for  the  manufacture  of 
coarse  cloaks,  worn  In  the  cold  countries.  The  price  of  a  sheep  varies  between 
38  cents  and  $1.93,  and  there  is  an  important  exportation  to  Djibouti,  Aden, 
and  the  Red  Sea  coast  An  approximate  estimate  of  the  number  of  sheep  and 
goats  in  Abyssinia  places  the  total  at  20,000,000.  The  bones,  blood,  and  a  large 
part  of  the  grease  of  these  animals  are  not  utilized.  It  seems  quite  certain  that 
when  means  of  transportation  exist  a  strong  effort  will  be  made  to  introduce 
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wool-bearixig  breeds,  which  could  be  grown  with  the  same  limited  o^re  now 
given  to  the  native  varieties  and  would  prove  a  source  of  great  wealth  to  the 
country. 

Imports  of  wool  at  Boston,  New  York,  and  Philadelphia. — 

Wool  imported  into  Boston,  New  York,  and  Philadelphia  during  the  year  ended 
June  SO,  190 If,  hy  countries  and  classes. 


Oorartry  of  production. 


Anstria-Hungsry 

Belgitnn 

Malta,  Gtozo,  etc 

Denmark 

France 

Germany _ 

Iceland 

Italy 

Netherlands  .. 

Portugal 

Roumania 

Russia  in  Europe 

Servia 

Spain 

Sweden  and  Norway— Norway . 

Switaerland 

Turkey  in  Europe 

England 

Scotland 

Ireland 

Nova  Scotia 

British  West  Indies 

Dutch  West  Indies 

Argentina 

Brazil 

Chile 

Falkland  Islands 

Peru 

Uruguay  

Venezuela 

Aden 

Chinese  Empire 

British  East  Indies 

Dutch  East  Indies 

Jax)an 

Russia— Asiatic 

Turkey  in  Asia 

Asia,  all  other 

British  Australasia 

British  Africa 

French  Africa 

Africa,  all  other 


Total. 


Classification. 


Class  1. 


POUTUU. 


29,432 


«,271 
87,140 


2,593 
7,161 


1,271 

20 


246,617 
53,662 


9,909 

160 

89 

18,018,443 

129,486 

644,896 

63,319 


112,208 


19,738 


1,016 

17,912 

2,306 

»,  792, 098 

801,182 


46 


Class  2. 


Pounds. 


10,097 


10,0 


167.484 

5,591,793 

92,337 

1,250,165 

106 


Class  3. 


Pounds. 

716,417 

185,070 

238,134 

650,818 

1.284,489 

1,465,649 

616,939 

249,064 

118,727 

709,610 

1,108 

17,966,336 

297,067 

1,144,478 


75,552 

2,240,433 

1,895,457 

17,668,406 

6,826 


100,548 


9,426 

10,049,069 

101,671 

613,822 


1,109,286 


88,937 


1,790,186 
242,670 


280,616 


86,407 

1,731 

24,912,491 

9,981,886 

14,458 

20,112 

6,436,446 

18,526,458 

2,284,746 


781 


46,401,967     10,732,401     114,286,682 


Total. 


Pounds. 

716,417 

164,502 

238,134 

559,818 

1,293,760 

1,502,766 

616,989 

251,657 

U6,T27 

726,759 

1,108 

17,966,336 

297,967 

1,146,749 

20 

75,652 

2,407,917 

7,732,867 

17,817,894 

1,256,781 

10,014 

160 

9,465 

21,168,060 

231,156 

1,068,717 

68,319 

1,109,286 

112,208 

36,407 

1,781 

24,912,491 

10,068,856 

14,468 

20,112 

5,437,^2 

16,384,636 

2,529,682 

25,792,098 

682,579 

189 

46 


170,401,040 
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The  Australasian  wool  clip. — The  following  table  shows  the 
amount  of  wool  produced  in  Australasia  in  1902  and  for  the  four 
other  years,  which  are  given  for  comparison : 


state. 

1871. 

1881. 

1891. 

1901. 

1902. 

New  Sonth  Wales 

Pounds. 
74,401,800 
68,641,100 
80,653,200 
28,242,100 
1,888,000 
6,687,800 

Pounds. 
161,022,900 
67,794,800 
84,275,300 
46,013,900 
4,654,600 
10,625,100 

Pounds. 
821,416,000 
60,205,600 
83,118,100 
50,151,500 
9,501,700 
10,102,900 

Pounds. 
801,942,000 
74,879,800 
70,141,800 
30,951,700 
14,049,000 
8,930,000 

Pounds. 

221,565,900 
66,490,400 
41,659,100 
86,862,000 
18,377,700 

Victoria 

Queensland 

Sonth  Anptralia 

Western  Aostralia 

Taflmania  . . . 

8,304,400 

Commonwealth 

211,413,500 
46,192,300 

824,286,100 
60,055,600 

543,495,800 
117,733,600 

509,902,800 
164,011,500 

887,280,100 
167,448,100 

New  Zealand 

Australasia 

257,6(6,800 

893,841,700 

661,229,300 

673,914,300 

554,708,200 

The  average  weight  of  fleeces  has  increased  gradually  since  1861. 
For  1901  the  average  weights  for  the  several  colonies  were  as  follows: 
New  South  Wales,  7.2  pounds;  Victoria,. 6.9  pounds;  Queensland,  7.1 
pounds;  South  Australia,  7.9  pounds;  New  Zealand,  8.1  pounds. 
The  average  for  the  United  States  in  1904  was  only  6.5  pounds. 

"Wool  exports  from  Australasia. — The  production  of  wool  in 
Australia  for  the  year  1903-4,  according  to  Hon.  John  P.  Bray,  con- 
sul-general at  Melbourne,  was  995,000  bales  (a  bale  equals  300 
pounds).  With  New  Zealand  added,  we  have  a  total  production  for 
Australasia  of  1,366,942  bales,  which  is  a  decline  from  the  last  pre- 
vious year  of  73,780  bales.  The  exportation  of  wool  from  Australia 
from  1897  to  1904  is  shown  in  the  following  tabular  statement: 

Bales. 
1890-97 1,848,509 


1897-98 1.718,720 

1898-99 .—  1,004,517 

1899-1900 1,594,404 


Bales. 

1900-1901   1,009,713 

J901-2  1,004,885 

1902-3 1,440,722 

1903-^ 1,300,942 


The  amount  of  $44,054,200  was  received  for  the  wool  exported  from 
Australia  in  the  last  year  named.  With  New  Zealand  added,  the 
total  value  was  $50,233,280. 

Production  of  wool  in  Argentina  and  Uruguay,  1893-1903. — The 
following  table,  compiled  from  fiscal  reports,  shows  the  amount  of 
wool  produced  in  Argentina  and  Uruguay  for  the  eleven  years 
1892-93  to  1902-3: 


Year. 


1883-93 
1883-84 
1894-05 
189&-96 
1896-87 
1887-98 


Argentina. 


Pounds. 
109,600,000 
117,000,000 
147,900,000 
L50,000,000 
145,000,000 
148,500,000 


Uruguay. 


Pounds. 
20,100,000 
25.500,000 
27,000,000 
29,700,000 
27,000,000 
27,000,000 


Year. 


1898-99... 
1889-19C0  - 
1900-1901 . 
1901-2.... 
1902-3.... 


-ugiti 


Argentina. 


Pounds. 
146,100,000 
1^.300,000 
121,500,000 
130,500,000 


Umgnay. 


Pounds. 

25,500,000 

25,800,000 

25,500,000 

25,800,000 


MISCELLANEOUS  INFORMATION.  486 

Production  and  consumption  of  meat  and  dairy  products  in 
United  Kingdom — The  Royal  Statistical  Society  in  1900  appointed 
a  committee  "  to  inquire  into  the  statistics  available  as  a  basis  for 
estimating  the  production  and  consumption  of  meat  and  milk  in  the 
United  Kingdom."  Mr.  R.  H.  Rew,  of  this  committee,  has  given  out 
the  following  statistics.  The  first  table  gives  the  average  annual 
production  based  upon  the  five  years  ended  with  1903 : 

Beef  and  veal tons__  662,520 

Mutton  and  lamb do 313,822 

Bacon  and  pork do 269,578 

Total   meat do 1, 245. 920 

Cheese J do 08, 300 

Butter do 160,  550 

Milk  (for  consumption  as  milk) gallons—  620,000,000 

The  estimated  average  consumption  per  capita  of  these  commodi- 
ties, including  imported  supplies,  is  as  follows : 


Article. 


Home 
pro- 
duced. 

Im- 
ported. 

85.9 

ao.9 

17 

10.5 

14.6 

22.2 

15 
8.7 

6.8 

8.7 

9.8 

TotaL 


Beef  and  veal potrnds.. 

Mat  ton  and  lamb do 

Bacon  and  pork do 

Milk gaUonfl.. 

Cheese iwunds.. 

Butter do 


66.8 
27.6 
86.8 
15 

las 

18.5 


Decline  of  British  butter  making. — The  following,  with  refer- 
ence to  the  decline  of  butter  manufacture  in  England,  is  from  Hon. 
Frank  W.  Mahin,  United  States  consul  at  Nottingham,  England : 

One  plausible  explanation  of  the  manifest  decline  in  dairying  in  England  ia 
that  it  is  more  profitable  to  sell  the  milk,  the  drinking  of  which  Is  increasing, 
than  to  convert  it  into  butter.  Consequently  the  average  British  farmer  ia 
making  no  butter  to  sell,  but  is  even  buying  what  he  needs  for  his  own  use. 
Furthermore,  it  is  asserted  that  some  English  dairies  buy  foreign  butter  and 
sell  it  as  their  own  product — the  domestic  article,  though  inferior,  In  the  Judg- 
ment of  many  consumers,  commanding  a  higher  price  than  the  foreign. 


Cool-cured  cheese  in  Canada. — Several  lots  of  cheese  from  the 
Canadian  government  cool-curing  rooms  were  sent  to  Great  Britain 
for  the  special  purpose  of  getting  a  report  on  its  quality  as  compared 
with  the  cheese  cured  at  ordinary  temperature.  The  cheese  was 
examined  by  members  of  the  trade  in  various  localities.  A  committee 
that  examined  one  lot  reported  as  follows,  expressing  the  desire  that 
cool  curing  be  made  compulsory : 

(1)  Cool  curing  during  the  summer  months  is  a  decided  improve- 
ment over  the  ordinary  method,  and  improves  the  quality  of  the 
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cheese  not  less  than  2s.  (48  o^nts),  and  in  some  cases  4s.  (97  cents)  per 
hundredweight  (112  pounds). 

(2)  Paraffining  is  an  improvement  when  thoroughly  applied  on 
well-made,  close-textured  cheese,  but  does  harm  on  soft,  mudiy,  and 
acidy  cheese. 

Consumption  of  butter  in  Germany. — According  to  Hon.  H.  W. 
Harris,  United  States  consul  at  Mannheim,  Germany,  the  consumption 
of  butter  is  on  the  increase  in  Germany.  Contrary  to  what  one  would 
expect,  this  increased  consumption  is  especially  due  to  the  introduction 
of  cream  separators,  which  have  there,  as  elsewhere,  operated  to  increase 
the  output.  Previous  to  the  year  of  1895  the  exports  of  German 
butter  had  exceeded  her  imports,  but  in  that  year  the  imports  exceeded 
the  exports  by  233  tons.  The  excess  of  imports  over  exports  in  1900 
reached  13,129  tons.  The  total  imports  were  15,800  tons  in  1902  and 
23,388  tons  in  1903.  During  the  last  year  the  sources  of  the  larger 
quantities  of  these  imports  were  Holland,  with  7,671  tons;  Russia, 
inchiding  Siberia,  with  7,654  tons;  Austria-Hungary,  with  4,669 
tons;  and  Denmark,  with  2,340  tons. 

Glazed  butter  in  Germany. — The  following  is  reported  by  Hon. 
Richard  Guenther,  consul-general  at  Frankfort,  Germany: 

Under  the  caption  "  Glazed  butter,"  German  papers  state  that  It  has  long 
been  known  in  Germany  that  butter  can  be  glazed  by  the  use  of  sugar ;  tliat  is. 
It  can  be  coated  with  a  glass-like  sugar  covering.  This  method,  the  papers  state, 
seems  to  become  of  some  imi)ortanoe.  as  it  recently  has  been  used  on  a  large 
scale  in  England  for  butter  sold  in  forms. 

The  Druggists'  Journal  calls  attention  to  the  usefulness  of  this  Innovation 
and  says  that  butter  so  treated  keei>s  fresh  for  a  longer  time  than  if  not  treated. 
It  is  first  cnrefuUy  kneaded  and  washed,  then  put  Into  forms  weighing  1  pound 
each,  and  placed  in  a  cool  room.  The  glazing  is  done  by  painting  the  surface 
with  a  hot  sugar  solution.  The  brush  used  should  be  very  soft  and  the  painting 
should  be  done  quickly.  The  sugar  solution  melts  the  surface  of  the  butter, 
and  the  sugar  and  melted  butter  form  a  sort  of  varnish  which  protects  the 
butter  against  deterioration  from  outside  influences. 

Dairy,  methods  in  Mexico. — The  primitive  methods  of  dairying 
in  Mexico  are  stated  succinctly  in  the  following,  from  Consul  A.  J. 
Lespinasse,  at  Tuxpan,  Mexico : 

The  old  methods  of  milking,  churning,  and  general  manipulation  of  milk 
products  are  still  in  existence,  thereby  rendering  it  impossible  to  produce  good 
butter.  Cows  are  allowed  to  roam  over  the  grazing  lands  and  are  rarely  shel- 
tered or  given  the  least  care.  The  milking  process  is  performed  in  the  most 
unskillful  manner  conceivable.  The  cow  is  tied  by  the  head  and  the  operator 
proceeds  to  milk  the  animal  in  his  rough  and  unsystematic  manner  until  he 
finally  forces  a  quart  or  two  of  inferior  milk  from  the  cow's  udder.  The  milk 
Is  placed  in  untidy  wooden  vessels  and  transferred  to  some  shed  or  outhouse. 
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where  it  is  allowed  to  remain  unprotected  overnight  The  following  morning 
the  cream  is  skimmed  and  either  beaten  with  a  forked  switch  or  violently  agi- 
tated in  a  bottle  until  the  butter  granules  are  formed.  It  is  then  imlifferently 
washed  and  offered  as  butter.  It  quickly  turns  rancid.  It  sells  for  from  75 
cents  to  $1  (30  to  40  cents  United  States)  per  pound  at  retail.  It  is  neither  good 
to  look  at  nor  to  taste. 

Milk  sells  for  10  cents  (4  cents  United  States)  a  quart  and  6  cwits  (2.4  cents 
United  States)  a  pint  The  whey  is  compressed  in  coai*se  cloth,  salted,  and 
allowed  to  dry  several  days.  It  is  then  an  insipid  spongy  mass,  which  sells  for 
12  to  18  cents  (4.8  to  7.2  cents  United  States)  a  cheese,  which  is  round,  alx)ut 
1  inch  thick  and  about  5  inches  in  diameter ;  it  finds  a  quick  sale  in  this  market. 
Such  a  thing  as  the  most  simple  modern  appliance  is  unknown,  or  at  least  never 
used. 

Production  and  exportation  of  butter  in  Argentina. — The  Bole- 
tin  Mensual,  the  official  statistical  publication  for  the  Province  of 
Buenos  Ayres,  says  that  the  production  of  butter  in  that  province  in 
1902  was  7,352  metric  tons  (16,208,383  pounds),  and  in  1903  was 
8,243  metric  tons  (18,172,719  pounds).  The  amount  of  butter 
(pounds)  exported  during  the  four  years  of  1900-1903,  was  as  fol- 
lows : 

1900  2,  599,  247 

1901  3,  328,  976 

1902 9,  094,  058 

1903 ' •- 17,703,099 

Some  dairy  statistics  of  Queensland, — The  following  statistics 
for  1903  are  from  a  report  by  Hon.  F.  W.  Goding,  consul  in  New 
South  Wales: 

Total  milk  used  for  butter gallons—  18,750,604 

Butter    factories number__  4,327 

Cream   i)roduced gallons—  13,717,841 

Cream  furnished  to  factories do G,  201,049 

Butter    produced pounds—  7,717,325 

Butter  exported  (in  round  figures) do 1,750,000 

Cbeese   produced do 1,479,051 

Cheese   factories number—  61 

Condensed-milk   factories do 3 

Value  of  condensed  milk  produced $62,067 

Milk-powder  factory  in  France. — A  company  composed  of 
Americans  and  Frenchmen  have  built  a  factory  for  reducing  milk 
to  powder  at  La  Rochelle,  France,  according  to  a  report  by  Hon. 
George  H.  Jackson,  consul  at  that  place.  The  capacity  of  the  factory 
is  2  tons  of  powder  a  day,  which  represents  5,000  gallons  of  milk. 
This  factory  is  located  in  the  center  of  a  dairy  district.  It  is  said 
that  the  chocolate  manufacturers  are  preparing  to  profit  by  its 
presence. 
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Galalith  from  skim  milk. — Visitors  to  the  exhibit  of  the  Bureau  of 
Animal  Industry  at  the  Louisiana  Purchase  Exposition  will  remem- 
ber seeing  there  a  case  of  articles  made  from  petrified  skim  milk,  or 
galalith.  Hon.  Richard  Guenther,  consul-general  at  Frankfort,  Ger- 
many, tells  how  it  is  made  and  what  it  is  made  of  in  the  following 
paragraph : 

By  a  chemical  process  the  casein  is  precipitated  as  a  yellowish-brown  powder, 
which  is  mixed  with  formalin.  Thereby  a  hornlike  product  is  formed  called 
"  milk  stone."  This  substance,  with  various  admixtures,  forms  a  substitute  for 
horn,  turtle  shell,  ivory,  celluloid,  marble,  amber,  and  hard  i-ubber.  Handles  for 
knives  and  forks,  paper  cuttere,  crayons,  pii)es,  cigar  holders,  seals,  marble, 
stone  ornaments,  and  billiard  balls  are  now  made  of  skim  milk.  The  insolu- 
bility of  galalith,  its  easy-working,  elasticity,  and  proof  against  Are  make  it 
very  desirable.  Already  20,000  quarts  of  skim  milk  are  dally  used  for  this  pur- 
pose in  Austria. 

Butter,  cheese,  poultry,  and  eggs  in  Kansas. — The  Fourteenth 
Biennial  Report  of  the  State  Board  of  Agriculture  gives  some  inter- 
esting statistics?  regarding  the  value  of  butter,  cheese,  and  eggs  pro- 
duced in  1903  and  1904.  In  order  that  the  progress  in  these  several 
lines  may  be  shown  clearly,  data  for  previous  years  back  to  1899  are 
shown. 


Yeor. 

Poultry 
and  eggs. 

Cheese. 

Butter. 

Pounds. 

Value. 

Pounds. 

Value. 

1899 

$4,241,809 
5,000,332 
5,950,076 
6,706,852 
6,498,856 
7,551,871 

1,163,680 
1,441,174 
1,456,093 
3,025,655 
1,568,533 
1,781,728 

$104,730.20 
144,117.40 
145,609.80 
802,665.50 
156,843.30 
178,172.80 

43,082,767 
41.745,759 
43,771,076 
44,350,829 
46,222,022 
42,862,360 

$6,775,528.07 

i9oa             

6,641,092.06 

1901  

6,880,143.44 

1902         

7,617,881.65 

1908 — - 

1904 

7,876,227.40 
7,021,220.84 

Consumption  of  poultry  and  eggs  in  Great  Britain. — An  English 
expert  has  stated  that  the  annual  consumption  of  eggs  in  Great 
Britain  amounts  in  value  to  $63,836,893,  and  the  value  of  the  poul- 
try and  game  consumed  amounted  in  value  to  $20,303,968;  total, 
$84,140,861. 

Testing  for  age  of  eggs. — Hon.  Eichard  Guenther,  consul-general 
at  Frankfort,  Germany,  reports  the  following  information  regarding 
a  simple  method  of  testing  for  the  age  of  eggs : 

A  new  and  simple  method  for  testing  eggs  is  published  in  German  papers.  It 
is  based  upon  the  fact  that  the  air  chamber  in  the  flat  end  of  the  egg  increases 
with  age.  If  the  egg  is  placed  in  a  saturated  solution  of  common  salt  it  will 
show  an  increasing  inclination  to  float,  with  the  long  axis  vertical.  A  scale  is 
attached  to  the  vessel  containing  the  salt  solution,  so  that  the  inclination  of  the 
floating  Qgg  toward  the  horizontal  can  be  measured.     In  thisgwaf^  sllieage  of  the 
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egg  can  be  determined  almost  to  a  day.  A  fresh  egg  lies  in  a  horizontal  posi- 
tion at  the  bottom  of  the  vessel.  An  egg  from  3  to  5  days  old  shows  an  eleva- 
tion of  the  flat  end,  so  that  its  long  axis  forms  an  angle  of  20°.  With  an  egg 
8  days  old  the  angle  increases  to  45° ;  with  an  egg  14  days  old,  to  60°,  and  with 
one  3  weeks  old,  to  75°,  while  an  egg  a  month  old  floats  vertically  upon  tJie 
pointed  end. 

The  Sicilian,  or  Buttercup,  breed  of  chickens. — The  Sicilian 
chickens,  as  the  name  signifies,  are  from  the  island  of  Sicily.  They 
were  first  brought  to  the  United  States,  about  1863,  by  Cephas  Dawes, 
of  Dedham,  Mass.,  who  was  a  sea  captain.  Captain  Dawes  had  a 
cargo  of  oranges,  raisins,  and  figs  destined  for  America  and  took  on 
board  a  coop  of  these  chickens  as  a  supply  of  fresh  meat  during  the 
voyage.  The  hens  laid  so  many  eggs,  and  large  ones,  that  it  was 
decided  not  to  kill  them;  so  he  took  them  to  his  home.  One  of  his 
neighbors,  C.  Carroll  Loring,  Dedham,  Mass.,  observed  the  excellent 
laying  qualities  of  the  fowls  and  secured  some  of  the  stock  for  him- 
self, and  he  has  preserved  the  stock  pure  all  these  years." 

Only  one  other  importation  has  been  made,  so  far  as  any  available 
record  shows,  and  that  one  was  by  John  B.  Gough,  the  late  well- 
known  temperance  lecturer,  whose  home  was  at  Worcester,  Mass. 

The  male  is  described  by  Mr.  Loring  as  of  a  reddish  butter  color 
with  neck  hackle  a  little  darker.  The  comb  is  in  the  shape  of  a  cup, 
and  this  form,  together  with  the  color,  caused  Mr.  Loring  to  give  to 
them  the  local  name  of  Buttercup.  The  females  are  laced  somewhat 
on  the  back  and  are  lighter  in  color  than  the  males. 

The  mature  males  weigh  from  5^  to  7^  pounds,  and  the  females 
from  4^  to  6  pounds.     The  dressed  fowl  is  plump  and  very  yellow. 

The  Sicilian  is  of  a  quiet  disposition,  yet  vigorous  and  always 
busy.  They  are  very  prolific,  and  the  eggs  are  said  to  be  exception- 
ally large  and  beautifully  white.  The  advocates  of  this  breed  believe 
it  can,  by  proper  selection  in  breeding,  soon  be  made  to  produce  300 
eggs  per  year.     It  has  already  considerably  exceeded  the  200  mark. 

It  is  also  claimed  for  this  breed  that  they  are  nonsitters,  which 
means  that  they  are  not  much  inclined  to  sit. 

Utility  Poultry  Club's  laying  competition. — We  have  received 
the  results  of  the  eighth  annual  laying  competition  of  the  Utility 
Poultry  Club,  which  commenced  on  October  10,  1904,  and  concluded 
on  January  29,  1905,  a  period  of  sixteen  weeks.  Each  pen  consisted 
of  four  pullets,  hatched  in  1904.  The  results  are  very  instructive 
and  satisfactory.  Thirty -six  pens  were  entered ;  the  total  number  of 
eggs  laid  was  5,066,  giving  an  average  of  over  140  eggs  to  each  pen. 
The  birds  were  kept  in  fair-sized  runs  and  the  majority  of  them 

oMr.  Loring  has  kindly  furnished  valuable  informatitftf  fdf  %^Wfe!S  ^^ 
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increased  considerably  in  weight  during  the  sixteen  weeks.  The 
most  remarkable  circumstance  connected  with  the  competition  was 
the  proof  of  the  great  inferiority  of  fancy-feathered  fowls  as  layers, 
the  8  prize-winning  pens  being  7  white  and  1  buff.  The  prizes  were 
as  follows : 

First,  WTiite  Leghorns,  Mr.  Cheatle,  Tamworth,  245  eggs;  second, 
AMiitc  La  Bresse,  Mr.  Wood,  Pebmarsh,  240  eggs;  third.  White 
Wyandottes,  Mr.  Watson,  Cambridge,  226  eggs;  fourth,  ^\Tiite 
Wyandottes,  Mrs.  Dawson,  York,  187  eggs;  fifth,  WTiite  Leghorns, 
Mr-  Orlebar,  Wellingborough,  178  eggs;  sixtli,  WTiite  Wyandottes, 
Antrim  C.  C.  Poultry  Farm,  180  eggs;  seventh,  Buff  Orpingtons, 
Mr.  Wimble,  Kent,  175  eggs;  eighth,  WTiite  Wyandottes,  Mr.  Stevens, 
Essex,  154  eggs. 

The  manager's  report  is  most  creditable,  proving  not  only  the 
utility  of  tlie  competition,  but  the  extreme  care  with  which  it  was 
conducted.  The  weather  at  the  commencement  was  mild,  but  the 
winter  at  Royston  was  one  of  the  severest  known  for  many  years. 
The  health  of  the  birds  was,  generally  speaking,  very  good,  although 
some  of  them  molted  and  others  became  broody,  affecting  the  num- 
ber of  eggs  laid  diu:ing  the  competition.  In  the  matter  of  health  the 
Wyandottes  were  found  to  require  the  most  care  and  attention.  All 
the  birds  were  fed  exactly  alike  while  they  remained  in  the  laying 
houses.  When  any  change  of  treatment  was  advisable  they  were  at 
once  removed.  The  houses  faced  south,  were  open-fronted  with  can- 
vas shutters.  The  floors  were  of  dry  dust  covered  with  deep  straw. 
The  144  birds  were  supplied  with  9  pounds  of  food  in  the  morning, 
consisting  of  meat,  bran,  meal,  and  vegetables  scalded  together  over- 
night. Gram  was  given  to  the  birds  at  midday  and  night,  oats  being 
the  staple  food.     No  spices,  condiments,  or  patent  foods  were  used. 

That  the  whole  of  tlie  wiiming  pens,  with  one  exception,  should 
have  been  white  does  not  prove,  as  might  at  first  sight  be  imagined, 
the  superiority  of  white  breeds  over  others.  The  WTiite  Wyandottes 
were,  as  the  manager  remarlcs,  delicate  and  required  considerable 
attention,  and  some  of  them  were  among  not  only  the  best  but  the 
worst  layers.  AMiat  it  does  prove  is  that,  there  being  no  necessity 
to  consider  the  plumage,  attention  was  directed  to  the  increase  of 
egg  production.  The  absence  of  fancy  fowls  from  the  ILst  is  remark- 
able; the  breeders  of  show  poultry  apparently  knew  instinctively  they 
had  no  chance  and  did  not  enter  into  the  competition. 

One  remarkable  fact  is  tliat,  although  Leghorns  are  entered  freely 
and  among  the  best  layers,  not  one  single  pen  of  Minorcas  was  in- 
cluded. This  is  a  most  lamentable  result.  The  old,  useful  Spanish 
fowl  has  been  bred  by  exhibitors  almost  out  of  existence,  attention 
having  been  devoted  to  abnormally  large  combs  and  large  ear  lobes. 
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Exhibitors  of  ^ow  Minorcas  for  the  last  few  years  have  been  fol- 
lowing the  example  of  those  who  ruin^  Spanish.  The  ridiculously 
large  combs  necessary  to  win  at  the  Crystal  Palace  and  Birminghaan 
have  been  bred  for  until  the  fowl  has  become  useless  from  the  size 
of  the  comb  interfering  with  the  sight  of  the  bird  tind  requiring 
artificial  treatment  for  its  support.  With  the  persistent  cultivation 
of  feather  and  fancy  points  to  the  entire  exclusion  of  useful  prop- 
erties, the  Minorca  has  so  degenerated  as  to  have  become  almost 
worthless  for  utilitarian  purposes.  Fortunately,  the  allied  bird,  the 
Leghorn,  has  not  been  treated  in  the  same  way,  and  the  result  is  that 
we  find  it  among  tlie  leading  birds  of  tliis  competition.  It  is  satis- 
factory to  quote  the  following  note  of  the  manager,  and  the  club  may 
be  <xxngratulated  altogether  upon  its  useful  work : 

The  competitions  are  not  given  to  determine  which  is  the  best  breed.  The 
club  recognizes  that  good  laying  is  a  question  of  sti*ain  and  not  of  breed,  and 
endeavors,  by  means  of  these  comi)etitions,  to  mal^e  known  those  fowls  which, 
under  a  systematic  treatment  during  the  four  worst  months  of  the  year,  have 
proved  themselves  to  be  good  layers. —  (The  Field,  London,  February  18,  190o,) 

Australian  egg-laying  competition. — The  particulars  given  here- 
with are  gleaned  from  the  official  report  of  the  Hawkesbury  Agri- 
cultural College,  New  Soutli  Wales,  where  tliis  second  annual  com- 
petition took  place. 

The  competition  lasted  an  entii^e  year,  thus  giving  both  winter 
and  summer  results.  Each  pen  contained  six  pullets  from  7  to  12 
months  old,  no  naale  bird  was  allowed,  and  each  pen  to  tme  definite 
breed  only.  There  was  a  run  for  each  pen  87  feet  long  and  17  feet 
W'ide,  which  contained  plenty  of  green  feed  in  the  form  of  conch 
grass.  The  birds  were  fed  as  follows:  At  7  a.  m.  a  meal  of  mash 
made  with  two-thirds  pollard  and  one- third  bran  in  milk.  For  two 
daj^s  in  each  week  this  mash  was  mixed  with  liver  soup  and  on 
other  days  with  warm  water.  A  heaped  imperial  pint  of  the  mash 
was  given  to  each  pen,  but  no  food  was  left  in  the  pens.  At  4.80 
p.  m.  grain  was  fed,  crushed  corn*  and  wheat  being  given  on  alternate 
days.  For  the  animal  food  liver  was  found  to  be  cheaper  and  better 
than  crushed  bone.  Seashell  grit  was  given  to  provide  lime  for  the 
shells.  The  houses  were  cleaned  and  the  feeding  utensils  scrubbed 
weekly.     The  eggs  were  gathered  daily. 

The  competition  ended  in  March,  1904,  and  the  winner  of  the 
highest  prize  was  a  pen  of  Silver  AVyandottes  that  averaged  218 
eggs  per  hen  for  the  year.  They  were  described  as  rather  small  in 
size  and  moderate  eaters.  The  winner,  from  an  economic  point  of 
view,  however,  was  a  pen  of  Brown  Leghorns  from  America.  Tliey 
averaged  over  200  eggs  per  hen  and  "  as  profit  givers  stood  alone, 
as  they  produced  their  great  tally  of  eggs  on  hal^,||;^g^%^v^^^^qmn- 
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tity  of  food  consumed  by  all  the  pens."  The  competition  demon- 
strated the  advantage  of  breeding  from  those  hens- that  were  known 
to  produce  the  most  fertile  eggs. 

Goat  raising  in  Mexico. — ^The  subjoined  information  regarding 
goat  raising  in  Mexico  is  from  a  report  by  Hon.  William  Headen, 
consular  agent  at  Puebla,  Mexico : 

The  ordinary  domestic  goat,  so  weU  known  In  the  United  States,  is  the  species 
raised  throughout  Mexico.  It  is  valued  for  Its  pelt,  Its  tallow,  and  its  flesh, 
both  fresh  and  dried-  As  yet  no  use  has  been  made  of  either  horns  or  hoofs. 
In  the  vicinity  of  San  Luis  PotosI  the  entrails  have  been  spun  Into  long  strings 
of  so-called  "  catgut,"  and  the  finer  and  more  delicate  strings  have  been  profit- 
ably exported  by  mall,  In  small  parcels,  to  Chicago  and  New  York. 

The  ordinary  goat,  when  slaughtered,  yields  4  pounds  of  dried  meat  and  6 
pounds  of  refined  tallow,  which,  together  with  the  skin,  are  worth  here  in  the 
home  market,  in  Mexican  silver,  $3.46  ($1.57  In  gold) — the  4  pounds  of  dried 
meat,  at  20  cents,  80  cents ;  the  6  pounds  of  refined  tallow,  at  IG  cents,  96  cents ; 
the  cured  skin,  2  pounds,  at  85  cents,  $1.70.  The  original  cost  of  goats  for  breed- 
ing purposes  Is,  on  an  average,  $2.50  a  head  in  Mexican  silver  ($1.10  in  gold). 
The  common  goat,  well  cared  for,  is  hardy  and  well  suited  to  the  country.  It 
breeds  four  times  In  three  years. 

The  goats  of  Abyssinia.— Hon.  Robert  P.  Skinner,  United  States 
commissioner,  Marseille,  France,  writes  as  follows  regarding  the  goats 
of  Abyssinia : 

Goats  are  particularly  numerous  in  the  low  and  middle  altitudes  of  the 
Empire.  They  may  be  classed  under  two  heads — long  and  short  haired  animals. 
The  hair  of  the  last  named  frequently  acquires  extraordinary  length,  and  the 
animals  from  the  ArroussI  country  furnish  a  very  fine,  silky  hair,  sometimes 
15.75  Inches  in  length.  Goat  hair  is  not  utilized.  The  skins  are  exported  or 
used  for  the  manufacture  of  water  sacks.  The  native  breeds  are  very  prolific. 
A  full-grown  animal  s-ells  at  from  38  cents  to  $1.54.  The  flesh  Is  excellent,  and 
the  peculiar  odor  which  makes  It  undesirable  In  other  countries  Is  entirely 
absent.  Among  the  Abyssiulans  the  flesh  of  the  goat  is  preferred  to  that  of  the 
slieep. 

Reindeer  hair  and  its  uses. — Hon.  Henry  Bordewich,  consul- 
general  at  Christiania,  Norway,  makes  the  following  remarks  con- 
cerning the  uses  of  reindeer  hair : 

Trials  have  been  made  In  Norway  at  dlfl^erent  times  and  by  different  manu- 
facturers to  make  use  of  reindeer  hair  for  the  manufacture  of  textiles.  The 
fiber  has  been  tried  both  separately  and  in  connection  with  wool,  but  It  has 
been  found  worthless  for  the  puriwse.  Not  even  in  the  coarsest  fabrics,  such  as 
door  mats,  rugs.  Inside  soles  in  shoes,  etc.,  is  it  available.  The  reason  for  this 
is  its  brittleness.  Every  hair  is  a  diminutive  cylinder.  The  only  parts  of  the 
reindeer  with  different  covering  is  the  front  of  the  head  and  the  lower  parts  of 
the  legs.  The  skin  from  these  parts  is  used  for  shoe  packs,  caps,  and  mittens. 
The  hair  from  the  reinder  Is  largely  used  in  Norway  in  the  place  of  cork  for 
filling  in  life  belts,  cushions,  and  mattresses  for  use  on  board  ships.  The  buoy- 
ancy of  the  hair  is  said  to  be  greater  than  that  of  the  best  cork.     ^-^  , 
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Frozen-rabbit  industry  of  Australia. — The  following  bit  of  infor- 
mation is  interesting,  and  shows  the  importance  of  the  industry  in 
Australia.  The  information  is  given  by  Hon.  John  P.  Bray,  consul 
at  Melbourne : 

The  exports  of  frozen  rabbits  show  considerable  expansion.  The  figures  are 
as  follows: 

Pairs. 

1900 2,839, 112 

1901 2, 092,  727 

1902 3, 274,  210 

1903 3,  650, 000 

This  industry  has  become  an  important  one  in  Victoria.  Over  20,000,000  rab- 
bits are  utilized  during  the  year  for  export  purposes.  Of  these,  7,300,000  were 
exported  frozen  in  the  fur  and  from  10,000,000  to  12,000,000  skins  were  shipped 
and  a  large  number  of  these  animals  tinned  and  disposed  of. 

Rabbits  v.  sheep  in  Australia. — A  letter  in  the  March  (1904) 
number  of  the  American  Sheep  Breeder  contains  the  following  para- 
graph regarding  the  rabbit  pest  in  Australia  in  relation  to  sheep 
raising  in  that  country : 

Some  readers  probably  think  that  too  much  has  been  made  of  the  rabbit  pest 
as  a  factor  In  preventing  restocking  with  sheep  in  Australia,  but  It  Is  almost 
impossible  to  exaggerate  the  dire  effects  of  this  plague  throughout  the  entire 
CJommonwealth,  except  the  State  of  Western  Australia.  A  correspondent,  writ- 
ing under  date  of  January  18,  who  had  just  returned  from  a  visit  to  Fowlers 
Bay  and  other  portions  of  the  southern  coast,  states  that  the  farmers  in  that  dis- 
trict are  at  their  wits'  ends,  and  have  very  poor  crops  this  year.  When  all 
herbage  has  been  devoured,  "  the  rabbits,"  he  affirms,  *'  climb  the  trees  and 
actually  eat  the  bark,  after  finishing  the  leaves."  But  we  will  quote  an  appeal 
which  Mr.  Samuel  McCaughey,  of  Coonong,  has  made  to  the  New  South  Wales 
govermnent  on  the  subject,  merely  promising  that  he  Is  the  largest  owner  of 
sheep  In  the  world,  and  before  the  drought  on  his  various  properties  depastured 
no  fewer  than  1,250,000  sheep : 

**  The  matter  before  the  council  is  the  most  important  that  could  be  con- 
Bidered  either  by  the  council  or  by  Parliament  at  the  present  time.  Large 
areas  of  country  are  being  abandoned  every  year,  principally  owing  to  rab- 
bits. I  am  confident  that  a  large  portion  of  the  western  district  of  New 
South  Wales  can  not  be  profitably  occupied,  unless  some-  disease  is  intro- 
duced to  deal  with  the  pest.  There  are  large  areas  of  rough  country  In 
the  west  and  southwest  of  this  division  where  too  many  acres  per  sheep  are 
required  to  make  it  possible  to  destroy  the  rodents  by  any  method  at  present  In 
use  and  at  the  same  time  to  make  a  profit  off  the  country.  The  number  of 
sheep  now  in  the  State  is  somewhere  about  30,000,000,  and  I  do  not  think  the 
immber  will  be  much  increased  while  present  methods  of  destroying  the  rabbits 
are  the  only  ones  In  use.  If  a  disease  were  introduced  to  enable  us  to  eradi- 
cate the  rabbits,  I  am  confident  that  we  could  get  up  to  60,000,000  in  a  few  years, 
which  would  mean  prosperity  to  both  town  and  country." 

Transportation  in  Persia. — Something  about  the  carrying  capacity 
of  the  camel,  the  mule,  and  the  ass  is  given  in  the  following;  para- 
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graph,  copied  from  an  article  by  Hem.  John  Tyler,  vice-counsul  at 
Teheran,  Persia : 

As  the  camel,  the  mule,  and  the  ass  are  still  the  vehicles  of  the  interior  trans- 
port of  Persia,  It  will  be  readily  understood  that  the  carrying  capacity  of  each 
animal  Is  limited,  and  as  the  roads  are  In  certain  places  rather  narrow  the 
size  of  the  packages  are  circumscribed.  Camels  will  carry  a  burden  of  .520 
pounds,  or  two  packages  of  260  pounds  each ;  mules  326  pounds,  or  two  packages 
of  163  pounds  each ;  donkeys,  240  pounds,  or  two  packages  of  120  pounds  each. 

Horses,  cattle,  and  meat  in  France. — Imports  of  horses  into 
France  have  risen  from  17,561  hea^,  worth  12,184,000  francs  ($2,351,- 
512)  in  1902,  to  19,022  head,  valued  at  12,928,000  francs  ($2,495,104) 
in  1903.  There  were  increases  in  the  imports  of  horses,  mares,  and 
colts.  Algeria  remains  the  principal  source  of  supply  for  stallions; 
geldings  and  mares  come  principally  from  Austria-Hungary,  Bel- 
gium, and  England. 

While  the  imports  have  increased  equine  exports  have  decreased, 
namely,  19,089  head,  valued  at  20,331,000  francs  ($3,923,883)  in  1903, 
against  23,227  head,  valued  at  24,103,000  francs  ($4,651,879),  in 
1902. 

Imports  of  cattle,  sJieep,  and  hogs  into  France  in  1902  and  1003. 


AnixnalB. 


Oxen 

CJows 

Heifers  — 

Calvee 

Sheap 

Hogs 

Total 


190e. 


iwa. 


Number. 


80,893 
4,901 
2,304 
5,500 
1»  508, 101 
4,018 


1,555.216 


Value.     I  Number. 


$1,645,518 
198,790 
9B,219 
71,796 
7,414,095 
74,891 


28,740 
5,(^ 
2,542 
5,057 
1,6^,909 
8,860 


Value. 


$1,777,728 

230,406 

94,956 

>  68, 001 

8,638,487 
178,911 


9,498,109  1    1,674,220      10,979,384 


Nearly  all  of  the  beef  cattle  and  nine-tenths  of  the  sheep  are  from 
Algeria  and  Tunis,  The  imports  of  sheep  from  Austria-Hungary 
have  decreased  considerably.  France  exported  oxen  to  the  number 
of  14,783  in  1903,  against  16,725  in  1902 ;  cows,  8,495,  against  9,830, 
and  hogs,  26,210,  against  36,704  in  the  same  years. 

The  receipts  of  cattle,  sheep,  and  swine  at  the  market  of  Villette, 
Paris,  in  1903  were  247,059  oxen,  169,523  calves,  48,365  cows, 
1,894,539  sheep,  and  513,916  hogs,  against  247,317  oxen,  176,242  calves, 
56,185  cows,  2,382,781  sheep,  and  503,091  hogs  in  1902. 

In  the  aggregate  the  entries  of  cattle  show  a  slight  diminution. 

The  mean  price  of  beef  remained  stationary  during  the  first  six 
months  of  1903,  but  in  the  second  half  year  there  was  an  appreciable 
rise  as  a  result  of  the  abundance  of  straw  and  fodder,  leading  the 
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growers  to  keep  over  more  animals  and  therefore  to  limit  shipments 
to  market.    A  rise  is  also  shown  in  the  price  of  mutton  and  pork. 

The  imports  into  France  of  meat,  salted  or  otherwise  preserved, 
have  fallen  from  25,132,690  pounds,  valued  at  $4,541,290,  in  1902,  to 
24,008,336  pounds,  worth  $4,371,450,  in  1903.  The  principal  changes 
were  in  the  amounts  of  imports  of  fresh  beef,  salt  pork,  and  game, 
which  in  1903  amounted  to  2,639,374,  9,553,295,  and  3,676,562  pounds, 
respectively,  against  2,881,221  pounds  of  fresh  beef,  9,760,881  pounds 
of  salt  pork,  and  4,269,691  pounds  of  game  in  1902. 

Among  the  countries  supplying  France  are:  Switzerland,  fresh 
beef;  Belgium,  fresh  mutton,  pork,  and  meat  extracts;  England, 
Germany,  Belgium,  and  the  United  States,  salt  pork;  United  States 
and  Italy,  sausages;  Italy,  Austria-Hungary,  and  Germany,  game. 
According  to  the  reports  of  the  octroi,  424,477,088  pounds  of  meat 
were  delivered  in  Paris  in  1903  and  430,603,033  pounds  in  1902. 

The  imports  of  fats  or  greases  rose  from  35,757,870  pounds,  worth 
$2,539,880,  in  1902,  to  57,395,578  pounds,  worth  $3,865,790,  in  1903. 
The  principal  sources  of  supply  were,  as  before,  tlie  United  States, 
Uruguay,  Argentina,  England,  and  China.  Exports  suffered  a 
decrease  from  85,340,926  pounds,  worth  $6,518,382,  in  1902,  to 
80,204,160  pounds,  valued  at  $5,374,278,  in  190S,— (From  Annales 
du  Commerce  Exterieiire^  190 Jf,) 

^  Poultry  and  eggs  in  the  United  Kingdom. — In  a  brief  report  on 
the  poultiy  business  in  the  United  Kingdom,  by  Hon.  Frank  W. 
Mahin,  consul  at  Nottingham,  some  items  of  importance  are  given. 
He  states  that  the  production  of  eggs  is  increasing,  and  yet  the  British 
farms  can  accommodate  three  times  as  much  poultry  as  they  now 
have.  This  latter  fact  seems  strange  when  it  is  known  that  fresh  eggs 
average  during  the  year  about  3  cents  apiece  aild  a  fowl  for  table  80 
cents.  Artificial  incubation  is  more  generally  adopted  now  than 
hitherto.  Formerly  the  loss  of  incubator  chicks  was  sometimes  50  per 
cent,  but  now  it  is  reduced  to  5  or  10  per  cent.  Another  observation 
is  that  the  quality  of  eggs  and  poultry  is  rapidly  improving  under 
scientific  methods.  *  Cooperation  and  technical  instruction  in  agi'i- 
cultural  colleges  are  mentioned  as  important  factors  in  the  present 
development  of  the  industry. 

The  imports  of  poultry  and  eggs  into  this  country  in  1902, 1903,  and 
1904  were  valued  at  $31,000,000,  $33,000,000,  and  $33,500,000,  respec- 
tively, the  small  increase  in  1904  being  attributable  mainly  to  the 
enhanced  home  production,  though  partly  due  perhaps  to  the  hard 
times.  As  usual,  Russia  was  the  largest  contributor  of  eggs — 35  per 
cent  of  the  entire  import — and  Denmark,  with  18  per  cent,  was  next. 
The  United  States  does  not  appear  separately,  but  is  perhaps  included 
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with  "  other  countries  "  furnishing  6  per  cent.  In  the  poultry  list, 
however,  the  United  States  stands  fourth,  with  a  value  of  $1,069,593 
out  of  a  total  of  $5,299,833— Russia  leading,  with  $1,672,913,  and  Bel- 
gium and  France  coming  next,  each  with  somewhat  more  than  our 
country. 

It  is  estimated  that  the  total  consumption  of  eggs  and  poultry  in 
the  United  Kingdom  for  1904  amounted  to  $88,000,000.  This  left 
$57,000,000  for  the  home  product,  a  proportion  which  it  is  believed 
can  be  largely  increased  without  the  displacement  of  any  other 
product. 

Municipal  slaughterhouse  of  Berlin. — Hon.  Frank  II.  Mason, 
consul-general  at  Berlin,  gives  the  following  interesting  information 
regarding  the  municipal  slaughterhouse  of  Berlin : 

The  local  regulations  provide  for  a  rigid  inspection  of  all  animals  which  are 
to  he  slaughtered  for  food,  and  require  that  they  shall  be  killed  and  dresseil  at 
the  municipal  slaughterhouse,  under  the  direction  and  inspection  of  specially 
qualified  officials.  Not  only  the  living  animal,  but  its  flesh  when  dressed,  is 
inspected  and  stamped  before  it  may  be  legally  offered  for  sale.  During  1903 
there  were  killed  and  prepared  for  market  at  the  municipal  slaughterhouse  in 
Berlin  153,420  cattle,  156,984  calves,  413,388  sheep,  895,206  swine,  and  11,818 
horses.  The  annual  meat  consumption  ranges  from  162  to  180  pounds  per  capita 
for  the  entire  population  of  Berlin. 
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REPORT  OF  THE  WORK  AGAINST  SCABIES  OF  SHEEP 
AND  CATTLE  IN  1904. 

By  C.  O.  Goodpasture, 
Of  the  Inspection  DivisioUy  Bureau  of  Animal  Industry, 

A  long-range  view  must  be  taken  of  the  work  against  this  trouble- 
some disease  in  order  to  obtain  a  true  conception  of  its  results.  The 
present  conditions  in  a  particular  State  or  locality  must  be  compared 
with  the  conditions  that  existed  when  the  disease  was  at  its  worst 
and  before  any  systematic  campaign  against  it  had  been  inaugurated, 
for  it  must  be  borne  in  mind  that  instead  of  dying  out  or  running  a 
course  and  disappearing  scabies  spreads  rapidly  and  is  only  eradi- 
cated by  well-organized  and  persistent  effort. 

THE  WORK  AGAINST  SHEEP  SCAB. 

The  following  statement  shows  that  there  was  a  decided  reduction 
in  the  number  of  scabby  sheep  received  at  the  principal  market  cen- 
ters during  the  year  1904,  and  while  this  was  doubtless  due  in  part 
to  the  restrictions  under  which  infected  sheep  are  shipped,  it  was 
also,  no  doubt,  in  some  measure  due  to  the  gradual  abatement  of  the 
disease  in  the  Western  States,  where  the  work  has  been  concentrated 
the  past  three  or  four  years.  It  should  also  be  borne  in  mind  that 
these  figures  include  scabby  sheep  that  were  dipped  once  and  shipped 
to  market  for  immediate  slaughter,  as  provided  by  Bureau  regula- 
tions, as  all  such  receipts  were  reported  from  the  receiving  station 
as  "  infected." 

Htatement  showing  number  of  scabby  sheep  received  at  regular  stations  during 

the  past  five  years. 


Station. 


1900. 


1901. 


1902. 


1908. 


1904. 


BufiFalo. 

Chicago 

Cincinnati... 

Cleveland 

Denver 

Port  Worth.. 
Indianapolis . 
Kansas  City  . 
Los  Angeles  . 


H.  Doc.  467,  58-3- 


■30 


1,846 

88,573 

8,189 


1,647 
74,708 
6,518 


174 
49,0e9 


600 
88,109 


1,170  I 
44,170 
2,624  I 


842 
17,090 


8,177 

83,284 

8,426 

634 

1,301 

414 

964 

11,288 


4,729 

21,837 

1,004 

804 
6,677 

446 
1,262 
8,260 
2,263 
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Siatemcnt  showing  number  of  .scabby  sheep  received  at  regular  stations  during 
the  past  five  pears — Continued. 


Station. 

1900. 

1901. 

1902. 

1903. 

1904. 

LouisvUle 1 

135 
3,880 

National  Stoak  Yarda „.. 

Phimdelpbia 

16,fi88 

1,114 

1,217 

4,861 

227 

Pittsburg ! 

5n 

2,662 

61 
1,284 

Portland,  Oreg 

San  Francisco 

1,151 

1,097 

1,431 

4,787 

Seattle .  1     _ 

447 

2,034 

28,896 

5,806 

4,668 

8,009 
1,599 
82,785 
4,824 
4440 

7,957 

734 

27,954 

13,204 

10,983 

1,100 
385 

Sioux  City 

286 
52,026 
12,125 

472 

South  Omaha «. 

South  St.  Joseph 

South  St.  Paul 

Wichita 

13,01J8 

9,926 

3,140 

70 

113,507 

1^,130 

Total 

174,569 

166,800 

85,221 

As  will  be  seen  from  the  following  exhibits,  there  was  a  large 
inci'ease  over  1903  in  the  number  of  inspections  and  dippings  in  1904, 
while  the  percentage  of  infection  (7.42)  among  the  sheep  that  were 
inspected  was  lower  than  in  any  previous  year. 

Comparative  exhibit  of  inspections. 


Year. 


1901 
1908. 
1903 
1904. 


Total 
inspections. 


10,108,808 
15,327,766 
33,647,568 
43,179,878 


Total 
Infected 
sheep. 


758,617 
1,366,007 
3,021,190 
3,203,599 


Percent- 
age of 
infec- 
tion. 


7.51 
8.91 
8.98 
7.42 


Comparative  exhibit  of  dippings. 


Year. 


Number. 

127,521 

292,569 

•  880,847 

1908 j    2,311,914 

1904 _ 2,443,016 


1900. 
1901. 
1902. 


DipningB  J^PgP;^^^^ 
sneep.         ^j^^p 


Number. 

806,910 

594,076 

959^461 

4,124,778 

7,627,191 


Total. 


Number. 
984,481 
886,645 
1,840,308 
6,436,692 
10,070,207 


Redip- 
pings. 


Number. 


Total. 


275,921 

1,860,703 
2,023,682 


Number. 

984,481 

886,645 

2,U6,229 

.8,306,385 

12,G03,889 


The  following  comparative  exhibit  of  the  results  of  dipping  shows 
the  highest  percentage  of  efficiency  ever  yet  obtained,  though  the 
number  reported  upon  is  over  50  per  cent  larger  than  in  1903  and  in- 
cludes nearly  one  million  infected  sheep. 
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Comparative  exhibit  of  the  results  of  dipping. 
rComiriled  from  letters  receiyed  from  owners  of  the  sheep  dipped.] 
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Whole 
number  of 
dippings. 

Nnmber 

reported 

npon. 

Percent. 

Number 

letters 

received. 

Per  cent- 

Ye«r. 

Effect- 
ive. 

Ineffect- 
ive, 

1900         .           ...                .      .. 

984,431 

886,645 

1,840,308 

6,486,092 

12,098,889 

515,112 

856,860 

790«709 

8,950,161 

6,054,789 

66.1 

40.2 

43 

61.4 

60.6 

753 
586 
957 

3,558 
4,000 

86 

91.8 

92 

98.5 

99.85 

14 

1901 

1902 

8.2 
8 

1903 

1.5 

1904 

.65 

In  preparing  the  foregoing  figures  relative  to  the  results  of  dipping, 
all  cases  reported  to  have  shown  infection  in  less  than  sixty  days  after 
the  dipping  were  counted  as  ineffective,  while  those  reported  free  of 
infection  sixty  days  or  longer  were  counted  as  effective,  the  assump- 
tion being  that  if  the  disease  reappeared  after  two  months  it  was 
because  of  later  expasure. 

In  last  year's  report  particular  attention  was  called  to  the  success 
obtained  in  Utah  by  the  dipping  of  the  previous  season,  and  the  pre- 
diction was  made  that  the  work  done  in  Wyoming  in  1903  would  in 
1904  show  similar  results.  The  following  statement  relating  to  the 
work  done  in  Wyoming  during  the  years  1903  and  1904  indicates  that 
the  prediction  was  well  founded,  while  communications  from  State 
officials  and  from  the  inspector  in  charge  of  the  work  in  that  section 
are  to  the  effect  that  at  the  close  of  1904  the  State  was  practically  fi'ee 
from  the  disease : 

Comparative  stcUement  of  work  done  in  Wyoming^  1903  and  1904, 


1908. 
6,611,299 

1904.       1 

1903. 

1904. 

Total  inspections 

7,794,426     Total  dippings 

5,382,200 

4,538,302 

Number  infected 

2,090,484 

1,230,634     Number  reported  upon. 

2,460,711 

2,207,152 

Percentage  of  infection. 

81.6 

15. 8     Percentage  effective 

99 

99.98 

Dippings    of    infected 

3,385,967 

1 ,  630, 700    Percen  tage  ineffective . . 

1 

.02 

sheep. 

Dippings  of  free  and  ex- 

1.998,273 

2,907,602 

posed  sheep. 

• 

The  thoroughness  of  the  work  done  in  Wyoming  and  the  splendid 
results  obtained  were  largely  due  to  the  cooperation  of  State  and 
Federal  authorities.  Inspectors  of  the  Bureau  of  Animal  Industry 
were  also  commissioned  by  the  State  and  given  all  the  authority  of  the 
State  veterinarian,  and  with  the  aid  of  deputy  State  inspectors  and 
the  support  of  the  State  board  of  sheep  commissioners  all  sheep  in  the 
infected  localities  were  dipped  according  to  the  Bureau  regulations. 
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While  at  the  close  of  the  season  the  State  was  doubtless  compara- 
tively free  from  the  disease,  yet  in  view  of  the  probability  that  there 
were  some  owners  who  evaded  the  regulations  by  keeping  their 
flocks  in  hiding,  and  that  infected  trails,  bed  grounds,  and  corrals 
may  have  retained  the  infection,  it  will  likely  be  necessary  to 
have  a  general  dipping  in  1905 ;  but  thereafter  Wyoming  should  be 
a  comparatively  clean  State  and  with  reasonable  vigilance  on  the  part 
of  the  State  authorities  ought  to  remain  so. 

In  New  Mexico  also  the  Bureau  had  a  very  good  working  arrange- 
ment with  the  Territorial  authorities,  and  although  the  season  was 
well  advanced  before  its  adoption  much  good  work  was  accomplished 
before  cold  weather  came  on.  An  official  order  issued  by  the  sheep 
sanitary  board  on  August  23,  1904,  gave  notice  to  owners: 

That  aU  sheep  within  New  Mexico  having  the  disease  of  scabies  must  be 
dipped  immediately  and  a  second  dipping  given  ten  days  after  the  first,  and 
that  sheep  which  do  not  have  scab  must  he  dipped  at  least  once  between  now 
and  October  20,  1004,  but  only  when  sheep  are  dipped  under  the  supervision  of 
an  inspector  will  the  dipping  be  recognized  as  a  compliance  with  this  order. 
♦  ♦  ♦  United  States  Government  inspectors  will  supervise  all  dippings  and 
only  such  dips  or  medicines  as  are  approved  by  the  Bureau  of  Animal  Industry 
will  be  recognized- 
It  was  agreed  that  Territorial  inspectors  should  see  the  sheep 
owners  and  make  all  preliminary  arrangements  covering  the  time 
and  place  for  dipping,  while  Bureau  inspectors  were  to  be  present  at 
the  dipping  stations  and  supervise  the  dipping  of  all  sheep.  Under 
this  plan,  as  will  be  seen  from  the  detailed  summary  on  another  page, 
over  4,000,000  dippings  were  accomplished.  This,  in  connection  with 
the  work  to  be  done  there  in  1905,  will  go  far  toward  eradicating  the 
disease  from  that  Territory. 

That  the  general  results  of  the  work  of  the  Bureau  have  been 
satisfactory  to  the  people  most  interested  the  following  voluntary 
and  unsolicited  statements  of  large  sheep  owners  will  attest: 

L.  R.  Van  Houten,  BuflPalo,  Wyo.,  says:  "This  section  of  country  has  been 
thoroughly  cleaned  of  scabies  by  the  Bureau  of  Animal  Industry  in  the  last 
two  years.  Its  work  has  been  very  thorough,  as  1  don't  think  one  single  case 
can  be  found  at  the  present  time  in  Johnson  County.'* 

John  Findlay,  Lander,  Wyo.,  says :  "  There  is  not  a  case  of  scab  in  Fremont 
CJounty  that  I  know  of,  and  it  is  my  opinion  that  the  good  work  should  be  kept 
up  for  another  year  at  least  before  relaxing  any  of  the  regulations  in  regard  to 
dipping." 

A.  J.  Cunningham,  president  of  the  Casper  National  Bank,  Casper,  Wyo., 
says :  "  Your  Department  has  accomplished  something  wonderful  in  this  coun- 
try. Last  season  we  had  80  per  cent  of  scabby  sheep,  and,  to-day,  not  a  case. 
We  have  in  the  county  something  like  150,000  sheep." 

William  Grieve,  Oil  City,  Wyo..  says:  "I  think  your  system  has  been  the 
most  successful  that  could  have  been  put  in  force,  and  I,  for  one,  am  thankful 
for  what  has  been  done."  y--^  i 
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James  Dickie,  Embar,  Wyo.,  says :  **  Tlie  work  of  the  Government  inspectors 
In  Bigliorn  County  for  the  year  1904  has  been  excellent,  and  the  county  is  now 
practically  clean  and  free  from  scab.  Keep  up  the  good  work  and  scab  will 
soon  be  a  thing  of  the  past/' 

E.  J.  Brandly,  Granger,  Wyo.,  says :  "  I  take  pleasure  in  attesting  to  the  effect- 
ive, results  due  to  the  competent  sui>ervislon  of  the  Federal  officers  in  handling 
the  treatment  of  this  scab  infection  here.  A  continuance  for  a  year  or  two 
longer  of  this  good  work  will  no  doubt  stamp  out  the  evil." 

A.  A.  Covey,  president  of  the  Star  Valley  Live  Stock  Company,  Afton,  Wyo., 
says :  **  The  results  accomplished  by  the  Federal  inspectors  in  ridding  our  sec- 
tion of  the  range  of  scab  can  not  he  overestimated.  Their  work  has  been  so 
thorough  that  present  indications  are  that  the  flocks  of  western  Wyoming  will 
soon  be  entirely  free  from  scab." 

E.  J.  Bell,  Laramie,  Wyo.,  says :  "  Since  I  became  familiar  with  the  facts 
and  the  good  intent  on  the  part  of  the  inspectors  I  feel  that  we  have  great  pro- 
tection, and  if  their  work  at  other  points  is  as  thorough  as  it  was  here  it  is 
only  a  question  of  time  until  the  sheep  scab  will  be  cleaned  out;  and  every 
sheepman  should  feel  grateful  to  the  Government  and  their  agents  for  this  good 
work." 

Louis  C.  Butscher,  Raton,  N.  Mex.,  says :  "  It  should  be  appreciated  by  every 
sheepman  and  cattleman  in  direct  ratio  to  his  holdings  that  our  Grovernment  is 
taking  such  a  direct  interest  in  the  health  condition  of  live  stock,  and  that  it 
cooperates  even  to  the  extent  of  taking  the  initiative  wherever  necessary  in 
applying  all  practicable  health  measures  toward  this  end.  Count  upon  me  to 
the  extent  of  my  influence  and  ability  for  active  help  in  any  way  you  may  be 
able  to  suggest  or  direct." 

C.  M.  O'Donel,  manager  Red  River  Valley  Company,  Logan,  N.  Mex.,  says: 
"  I  am  of  opinion  that  the  dipping  of  sheep  under  the  supervision  of  the 
Bureau  is  a  most  useful  work,  and  if  continued  will  go  far  to  eradicate  scab 
from  the  New  Mexico  ranges.  Further,  that  owing  to  the  ignorance  of  a  large 
percentage  of  the  population  such  eradication  can  be  effected  in  no  other  manner. 
I  should  like  to  see  the  Bureau  of  Animal  Industry  continue  this  work  for  two 
years  more." 

H.  A.  Scott,  secretary  of  the  Capltan  Sheep  Company,  Richardson,  N.  Mex., 
says :  "  There  Is  no  doubt  but  that  this  part  of  the  country  Is  freer  from  scab 
than  It  has  been  for  years." 

Ivouls  A.  McRae,  WlUard,  N.  Mex.,  says:  "From  observations  the  Depart- 
ment's supervising  of  this  matter  has  been  very  beneficial,  and  hope  they  will 
keep  It  up,  with  a  better  lookout  that  no  herds  escape  dipping.  This  is  a  big 
country  and  needs  lots  of  men  to  cover  it" 

D.  B.  Baca,  Quemado,  N.  Mex.,  says:  "It  gives  me  pleasure  to  state  (for 
the  benefit  of  all  wool  growers)  that  I  am  entirely  satisfied  with  the  result 
of  having  dipped  my  sheep  last  October  with  llme-and-sulphur  dip,  and  expect 
from  all  present  Indications  that  the  yield  of  wool  from  the  sheep  dipped  In 
that  preparation  will  be  at  least  20  per  cent  more  than  the  yield  from  the 
sheep  I  dipped  in  a  commercial  preparation.  In  addition,  the  quality  of  tlie 
wool  Is  greatly  Improved  In  that  It  Is  so  much  softer  and  longer  than  that  of 
my  sheep  dlpi)ed  In  the  commercial  dip.  I  make  this  entirely  unsolicited  state- 
ment In  the  hope  that  stockmen  In  general  throughout  our  country  may  use 
lime  and  sulphur,  which  certainly  merits  every  sheepman's  attention." 

M.  S.  Marriott,  Ogden,  Utah,  says:  "The  dipping  of  sheep  for  scab  under 
the  present  system  Is  the  best  the  country  has  ever  had.  I  believe  If  the  scab 
is  ever  eliminated  from  the  United  States  it  will  be  through  the  supervision  now 
in  vogue  strictly  carried  out."  uigmzea  Dy  xjvjv/gi^ 
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James  Lindsay,  Hel>er»  Utah,  says :  "  I  am  well  pleased  with  the  work  dene 
by  the  Bureau ;  it  has  proved  a  great  blessing  to  the  sheepmen  of  this  locality. 
Should  you  continue  in  your  good  work  scab  in  sheep  will  be  a  thing  of  the 
past." 

The  foregoing  are  only  a  few  of  the  many  commendatory  expres- 
sions receired  from  all  parts  of  the  country.  They  show  that  the 
woolgrowers  realize  the  importance  of  drastic  measures  in  dealing 
with  the  scab  pest  and  are  not  only  willing  but  anxious  to  do  their 
part  in  its  extermination. 

The  work  of  the  year  is  shown  in  detail  in  the  following  state- 
ments : 

Number  of  cars  cleaned  and  disinfected  in  1904  on  account  of  scabies  in 
sheep,  6,474. 

Summary  of  inspectums  of  sheep  for  scabies j  Janttary  Ito  Deoernber  31^  190 J^, 


State  or  Territory. 


TotaL 


Arizona 

Arkanaaa.. 

California 

Colorado 

Idaho 

niinois 

Indiana .'... 

Indian  Territory. 

Iowa 

Kansas 

Eentncky 

Maine 

Maryland 

Massachusetts 

Michigan , 

Minnesota 

Missouri 

Montana 

Nebraska 

Neyada ,.. 

New  Mexico 

New  York 

North  Carolina  .. 
North  Dakota..-.. 

Ohio 

Oklahoma 

Oregon 

Pennsylrania 

South  Dakota 

Tennessee » 

Texas 

Utah 

Virginia 

Washington 

Wisconsin 

Wyoming 

Total 
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Summary  of  dippinffs  of  sheep  far  scabies,  Janu<ury  1  to  December  Sir  1904, 


State  or  Territory. 


Arizona 

California 

Colorado 

Idaho 

Illinois 

Indian-Terrltory 

Iowa 

"K'ft.wum .. .. 

KenttKcky 

Minnesota 

Miasoari 

Montana 

Nebraska .... 

Nevada 

New  Mexico 

New  York 

North  Dakota 

Ohio 

Oregon 

Pennsylvania 

South  Dakota 

Texas 

Utah „. 

Washington 

Wisconsin  _ 

Wyoming 


Total. 


First  dipping. 


Infected. 


Number. 
17,750 
70, 5« 

7»,2QB 
87v62» 

1,130 

7,7W 


1,219 

1,09& 

2,386 

28,707 

51,037 

1,061,489 

768 

476 

417 

32,507 

19 

8,951 

1,(K6 

186,778 

1,100 

l,n8 

851,268 


2,443,016 


Exposed. 


Numbet, 
5,319 
8,760 
99,447 
4ft,  106 
501>466 


i,aw 

1,281 

122 

199,068 


62,601 
19,882 
2,158,962 
19,641 
28 
18,164 
16,644 


1,174 
799,960 


2,73i,S40 


6,682,822 


Free. 


147,026 
12,900 
43,724 


8,134 


681 
28,020 


687,566 

9,240 

15 


140 
8,867 


108,078 


944,868 


Second 
and  third 
Total.       dippings. 


88)810 
26,610 
27,529 
12,694 


1,896 


117 
260 


Number,   i  Nundfer. 
23,06»l 

79,340 

318,735 

90,636 

^  667,665! 

1,130  i 

8,574 

9,0»t 

1,812 

24,361 

20e>767 

2,385 

676,964 

70,880 

3,219i,631 

20,404 

613 

13,571 

48,151 

19 

4,091 

2^230 

994,110 

1,100 

1,718 

8,694,276 


10,070,207 


16,066 

31,617 

829,456 

297 

475 

38 

25,261 


2,080 

246 

167, 26r 


844,028. 


Total  dip- 
pings. 


Number. 

23,060 

118,152 

344,286 

118,165 

680,819 

1,180 

8,674 

10,089 

1,812 

24,478 

201,086 

2,385 

693,0G«) 

102,486 

4,049,087 

20,701 

988 

13,609 

73,402 

19 

6,171 

2,476 

1,161,377 

1,100 

1,718 

4,538,802 


2,(K3,682l    12,093,889 
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WORK  AGAINST   CATTLE   SCAB. 

For  some  years  past  inspectors  of  this  Bureau  have  reported  the 
presence  of  this  disease  among  cattle  in  the  West  and  have  asked  for 
instructions  regarding  it.  It  developed  that,  as  with  sheep,  the  best 
method  of  treatment  was  the  dipping  of  the  animals,  and  in  order  to 
meet  the  demands  for  information  on  the  subject  a  bulletin  describing 
the  disease  and  outlining  its  treatment  was  issued  in  the  early  part  of 
1902.  Liberal  supplies  of  this  bulletin  were  furnished  to  State 
authorities  for  distribution  and  numerous  individual  requests  for  it 
were  promptly  complied  with,  but  the  disease  continued  to  spread 
rapidly,  especially  in  the  range  country  of  the  West,  and  in  1903 
some  of  the  State  authorities,  notably  those  of  Colorado  and  North 
Dakota,  became  convinced  that  they  must  deal  energetically  with  the 
subject,  and  called  upon  the  Bureau  for  aid. 

Accordingly,  in  June,  1903,  regulations  to  prevent  the  spread  of 
the  disease  were  promulgated  (B.  A.  I.  Order  No.  114).  These  regu- 
lations applied  to  that  part  of  the  United  States  west  of  the  Missis- 
sippi River  and  the  eastern  boundary  of  Minnesota,  and  prohibited 
the  interstate  movement  of  infected  cattle  except  for  immediate 
slaughter.  All  available  inspectors  of  the  Bureau  were  at  that  time 
engaged  in  the  work  against  sheep  scab,  so  that  the  strict  enforce- 
ment of  these  regulations  was  not  practicable.  The  consequence  was 
that  the  disease  found  its  way  from  the  western  ranges  to  the  feed 
lots  of  the  Middle  West,  and  threatened  to  injure  the  trade  in  live 
cattle  for  export.  This  spreading  of  the  disease  was  caused  by  the 
infection  of  cars,  pens,  etc.,  the  result  of  the  nonenforcement  of  the 
regulations  above  referred  to.  It  therefore  became  absolutely  neces- 
sary to  attack  the  trouble  at  its  origin  by  prohibiting  the  shipment 
of  infected  cattle  and  applying  the  regulations  to  the  entire  United 
States. 

With  this  end  in  view,  new  regulations  were  issued  in  March,  1904 
(B.  A.  I.  Order  No.  123).  This  order  permitted  the  interstate  ship- 
ment of  infected  cattle  for  immediate  slaughter  after  one  dipping, 
and^  for  stocking  or  feeding  purposes  after  two  dippings,  while 
exposed  cattle  were  permitted  to  be  shipped  for  immediate  slaughter 
without  dipping,  or  for  feeding  or  stocking  purposes  after  one 
dipping. 

The  situation  caused  by  the  enforcement  of  this  order  created  the 
urgent  need  of  inspectors  to  pass  upon  cattle  that  were  to  be  shipped 
from  one  State  into  another,  and  to  meet  this  demand  it  was  necessary 
to  materially  increase  the  force  of  inspectors  located  in  the  Western 
States. 

These  men,  working  in  harmony  with  State  officials  and  their  depu- 
ties and  in  response  to  the  demands  made  by  owners,  inspected  and 
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permitted  the  marketing  of  millions  of  cattle  under  Bureau  regula- 
tions. They  likewise  forbade  the  shipment  of  many  that  were  not 
eligible  to  movement  under  the  regulations  above  referred  to. 

The  detailed  summaries  appended  hereto  show  that  employees  of 
this  Bureau  made  during  the  year  8,395,772  inspections,  and  super- 
vised 564,863  dippings  of  cattle  for  scabies.  It  may  also  be  added 
that  18,979  cars  were  cleaned  and  disinfected  on  account  of  this 
disease. 


Statement  shoicing  number  ef  scabby  cattle  received  at  regular  stations  in  190 Ji. 

[Note. — These   figures    Include   the   receipts   of   infected    cattle   that    were   shipped    for 
immediate  slaughter  after  one  dipping.] 


Station. 


Boston 

Buffalo 

Cedar  Bapids 

Chicago 

Cloreland 

Denver 

Dee  Moines... 
Fort  Worth.. 
Indianapolis.. 
Kansas  City.. 
Louisville 


Station. 


Number. 


National  Stock  Yards. 

Philadelphia 

Portland,  Oreg , 

St,  Louis 

South  St.  Paul 

South  St.  Joseph 

South  Omaha 

Sioux  City 

Total 


862 

119 

23 

827 

479 

6,996 

8,454 

1,519 


19,702 


Summary  of  inspections  of  cattle  for  scabies^  January  1  to  December  SI,  190J^, 


State  or  Territory. 


Infected.  ,Exi>osed. 


Free. 


Total. 


Arizona 

California 

Colorado 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts.. 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

Nevada , 

New  Jersey 

New  Mexico 

New  York 

North  Carolina  . 


360 
8,896 


1,291 


1,568 

15,901 

23 


479 

11,017 

8,770 

25,237 


5,351 
95 


70 
85,868 


528 


117 

6,141 

361 


10,281 

1,486 

112,537 


736 


uigitized 


11,350 

61,568 

273,868 

53 

24,175 

2,312,576 

89,198  i 

278,081 

89,246 

65,068 

10,927 

91,049 

60,810 

174 

283,452 

1,587,322 

155,518 

545.862 

15,925 

24,350 

129,567 

229,125 

^,512 

by  VjOv^ 


11,350 

51,996 

818,632 

58 

24,175 

2,314,395 

89,198 

279,766 

111,288 

55,422 

10,927 

91,049 

60,810 

174 

284,183 

1,608,620 

160,774 

683,636 

15,925 

24,350 

135,644 

229,453 

6,512 
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Sumniaru  of  inspections  of  cattle  for  scabies,  January  1  to  December  SU  190^ — 

Continued. 


State  or  Territory. 


North  Dakota.. 

Ohio 

Oklahoma 

Oregon  

Pennsylvauia  .. 
South  CaroUna. 
South  Dakota.  _. 

Tennessee 

Texas 

Utah 

Virginia 

"Washingrton 

Wisconsin 

Wyoming 


Total. 


Infected. 


76.639 

19 

1,878 

5,915 

119 


55,948 


14,966 

70 


ii:6 

1,766 


Exposed.'     Free. 


77,281 


3,469  I 


44,991  I 
11,141 


31,540 


116,178 
88,258 
26,031 
40,758 


990 

288,881 

29,142 

755,396 

15,635 

16,580 

4,386 

22,572 

119,195 


230,732      336,4:i2     7,828,608     8,395,772 


Total. 


268,996 

88,277 

27,909 

50,142 

119 

990 

869,200 

29,142 

780,S«g 

15,705 

16,590 

4,513 

22,572 

152,500 


Summary  of  dippings  of  cattle  for  scabies,  January  1  to  December  31,  190^, 


state  or  Territory. 

First  dipping. 

Redip- 
pinga. 

Total 

dip- 

pinga. 

Infected. 

Exposed. 

Free. 

Total. 

Colorado                ..__.    ......... . 

Number. 

1,032 

52 

2,952 

Number. 

2,887 
978 

l,l3^ 

2,197 
8,600 

Number. 

287 
8,227 

159 
3,352 
1,373 

Number. 

4,206 

9,257 

4,248 

5,549 

11,911 

2,978 

104,906 

3,085 

170,604 

285 

6,680 

50,876 

15.607 

15 

4,982 

Number. 

830 

248 

1,021 

Number. 
5,093 

Iowa 

9,505 

Kanfww                     , 

5,269 

Minnesota                                            

5,549 

Misaouri 

Montana 

1,938 

2,978 

16,147 

2,800 

.68,n8 

249 

3,677 

38,673 

8,848 

1,641 

23 

9,617 

1,500 

104,118 

3,706 

3,088 

38,878 

4,095 

13,552 
3,001 

Nebraska 

76,762 

285 

94,464 

12,089 

114,615 

New  M «^xi<^»>             .,„..,,.    

4,585 

North  Dakota 

7,422 
98 

274,722 

Oklfthoma .   .       , .     . . 

3,991 

Oregon  

3,003 
10,733 
6,259 
15 
3,705 

9,768 

South  Dakota 

1,470 
500 

89,748 

Texas 

Utah 

19,632 
15 

Wyoming 

898 

879 

898 

5,880 

Total... 

148,982 

211,025 

35,294 

995,281 

169.582 

564,888 
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C0NTAOI©US  DISEASES  OF  ANIMALS  IN  F«BEI6N 

COUNTRIES. 

By  John  Roberts, 
Editorial  Clerk,  Bureau  of  Animal  Indusftry. 

The  status  of  contagious  diseases  of  domestic  animals  for  tli©  past 
year  in  10  foreign  countries,  derived  from  official  reports,  was  as 
follows : 

BSiLGiUM. 

The  Belgian  authorities  were  quite  successful  in  combating  diseases 
of  domestic  animals  during  1904.  Tliere  was  but  1  outbreak  of  foot- 
and-mouth  disease,  against  25  in  190B,  and  but  3  cases  of  foot-rot 
against  319*  There  was  "1  outbreak  only  of  sheep  scab.  Anthrax 
continues  to  be  prevalent.  In  regard  to  tuberculosis,  the  intermittent 
monthly  reports  received  each  enumerate  from  1,000  to  1,500  cases, 
all  told. 

CascH  of  contagious  diseases  of  animals  in  Belgium  during  190.^. 


Name  of  disease. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Glanders  and  farcy 

Rabies 

1 

4 

29 

11 

3 

5 

1 

48 
14 

2 
4 

61 

10 

7 

1 

46 

5 

1 
48 
20 

10 
3 

Anthrax.. 

34 

Blackleg 

Foot-rot -. 

19 

1 

Name  of  disease. 

July. 

Ang..   Sept. 

Oct.« 

Nov. 

Dec.   TotaLa 

Glandersand  farcy 

Foot-and-month  disease  .                     .     — 

11 

S           . 

3 

6 

1 
3  !          70 
1              1 

Rabtee 

24 

::::::i:::;::: 

4 
59 
25 

4 

69 
26 

26 

Anthrax - 

Blackleg 

62  1       6B 
44          36 

29 

20 

596 
282 

Foot-rot 

8 
67 

SheepBcab - „ 

' 

57  ! 

1 

a  No  report  received  for  second  half  of  October. 
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DENMABK. 

The  condition  of  the  animal  diseases  in  Denmark  during  the  past 
year  was  very  much  improved  in  respect  to  the  swine  diseases  as  com- 
pared with  1903.  There  was,  however,  some  increase  in  anthrax  and 
cerebro-spinal  fever,  and,  whereas  no  outbreaks  of  foot-and-mouth 
disease  were  reported  in  1903,  there  were  19  in  the  ten  months  of 
1904  shown  below. 

Outbreaks  of  contagious  dicascs  of  animals  in  Denmark  in  1904. 


Name  of  disease. 

Jan.  a 

Feb.a 

Mar. 

Apr. 

May. 

June.     July. 

Anthrax 

18 
10 
3 

16 

16 

4 
1 

1 

9 

Foot-Rnd-month  dis^aso            ..... 

5 

C^ii*€»bro-ffpiPftl  f «v<*r  . 

2 

4 

Glanders  and  farcy 

6 

MallgnRTit  catarrhal  f flvfir   _    _ ,    , 

8 
3 

53 
18 
123 

12 
3 

33 
3 
75 

9 
8 

5 

3 
6 

9 

Swine  DlafTiie     ..        

7 

Rouget  of  swine: 

Acute .. 

7 

Chronic 

Nodular 

2 

Name  of  disease. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total,  b 

Anthrax 

13 

9 

21 

85 

35 

172 

Foot-and-mouth  disease 

19 

Cerebro-spinal  fever 

1 

8 

17 

4 

12 

8 
2 

7 
1 

16 

4 

2 

6 

26 

Glanders  and  farcy 

11 

Malignant  '^tarrbal  f«vpr    

14  1              » 

6 
8 

23 

87 

Bwine  plague 

2 
26 

26 

Rouget  of  swine: 

Acute -. -- _._    ....    . 

81 

211 

Chronic 

21 

Nodniwr 

200 

1 



a  No  reports  received  for  January  and  February. 
*For  ten  months. 


FBANCE. 

Judging  from  the  history  of  foot-and-mouth  disease  during  recent 
years  in  France,  it  appears  that  the  authorities  have  had  much  success 
in  coping  with  this  scourge,  and  now  seem  in  a  fair  way  to  stamp  it 
out  altogether.  There  has  been  a  very  remarkable  decrease  in  the 
number  of  outbreaks  recorded  of  this  disease  since  1901.  In  the  last- 
named  year  the  number  was  37,397 ;  in  1902  it  was  9,152 ;  in  1903  it 
had  fallen  to  1,454,  and  last  year  the  number  reported  was  only  148. 
Rabies  continues  to  be  very  prevalent,  there  being  an  average  of  200 
cases  each  month  of  the  year,  and  the  same  state  of  affairs  prevailed 
in  1903.  There  was  no  radical  change  in  any  of  the  other  diseases  as 
compared  with  the  vear  before. 
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status  of  contagious  diseases  of  domestic  animals  in  France  in  190k, 


Name  of  disease. 


Jan. 


Feb. 


Mar. 


Apr.      May, 


Jane. 


July. 


Pleuro-pneumonia : 

Numbar  of  outbreaks 

Number  slaughtered 

Foot-and-moutb  disease  (outbreaks). 

Sheep  scab  (outbreaks) 

Sheep  pox  (outbreaks) 

Anthrax  (outbreaks) 

Blacklej?  (outbreaks) 

Glanders  and  farcy: 

Number  of  outbreaks 

Horses  slaughtered 

Rabies  (cases) 

Rouget  (outbreaks) 

Swine  plague  (outbreaks) 


1 
1 

12 
84 
18 
86 
07 

40 
58 
154 
28 
14 


10 
10 
7 
41 
60 

85 

51 
149 
81 
10 


18 

12 

5 

81 

80 

60 

85 

42 

51 

48 

82 

208 

208 

21 

24 

13 

16 

4 
11 

6 
23 
50 

65 

87 
249 


78 
92 
802 
48 
19 


19 
26 


26 
57 


46 


64 
19 


Name  of  disease. 


Pleuro-pneumonia: 

Number  of  outbreaks 

Number  slaughtered 

Foot-and-mouth  disease  (outbreaks)  . 

Sheep  scab  (outbreaks) 

Sheep  pox  (outbreaks) 

Anthrax  (outbreaks) 

Blackleg  (outbreaks) 

Glanders  and  farcy: 

Number  of  outbreaks 

Horses  slaughtered 

Rabies  (cases) 

Rouget  (outbreaks) 

Swine  plague  (outbreaks) 


Aug. 


.  Sept. 


2  I 

5  ! 
23 

4 

4 

48 
78 

29 

80 
176 
121 

20 


6 

6 

1 

87 

70 

29 
28 
201 
51 

7 


Oct. 


8 
6 
2 

41 
118 

40 
51 
182 
29 
11 


Nov. 


1 
2 

17 
9 
4 

48 
119 

85 
40 
168 
25 
9 


Dec. 


4 
80 

8 
85 
104 

81 
85 
176 


Total. 


4 
10 
148 
109 
111 
425 
847 

518 
648 
2,898 
491 
152 


GEBMAN  EMPIRE. 

Diseases  of  domestic  animals  in  the  German  Empire  were  some- 
what less  prominent  last  year  than  in  1903.  There  was  but  one  out- 
break of  pleuro-pneumonia,  which  existed  until  June;  since  then 
there  has  been  no  further  evidence  of  this  disease. 

"Sumher  of  localities  and  farms  infected  with  diseases  of  domestic  animals  in 
Germany  on  the  1st  day  of  each  month  in  1904. 


Name  of  disease. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Glanders  and  farcy: 

Localities 

80 
82 

1 
1 

21 
107 

1,160 
1,586 

28 
82 

1 
1 

28 
64 

1,289 
1.780 

19 
21 

1 
1 

88 
61 

1,468 
1,969 

20 
21 

1 
1 

90 
144 

1,676 
2,240 

21 
22 

1 
1 

UO 
166 

1,748 
2.828 

27 

Farrpn    ,    .  ,    .    

80 

Pleuro-pneumonia: 

LocaUties 

1 

Farms  . ..  ........ 

1 

Foot-and-mouth  disease: 

LocaUties 

69 

Farms 

88 

Swine  plague: 

Localities 

1,781 

Farms. 

2,425 

H.  Doc  467,  58-3 31 
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Number  of  localities  and  farms  infected  toith  diseases  of  domestic  animals  in 
Germany  on  the  1st  day  of  each  month  in  190i — Continued. 


Name  of  disease. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Glanders  and  farcy: 

Localities .  . 

19 
2S 

60 
68 

1,670 
2,854 

87 
51 

44 

78 

1,568 
2,116 

37 
52 

72 
204 

1,527 
2,108 

84 

47 

96 
831 

1,469 
2.002 

42 
54 

128 

278 

1,438 
1.975 

41 

Farms .     . 

51 

Foot-and-mouth  disease: 
Localities 

125 

Farms ,  

181 

8wlne  pla^e: 

Localities 

Farms 

1,406 
1,990 

GREAT  BBITAIN. 

The  latest  official  report  relating  to  the  contagious  diseases  of  ani- 
mals in  Great  Britain  is  for  the  year  1903.  The  following  informa- 
tion is  from  the  board  of  agriculture  and  fisheries : 

No  case  of  cattle  plague,  pleuro-pneumonia,  sheep  pox,  foot-and- 
mouth  disease,  or  rabies  has  been  recorded  in  1903,  while  the  out- 
breaks of  swine  fever  have  been  materially  reduced  and  stand  at  a 
figure  lower  than  that  of  any  previous  year. 

Sheep  scab  shows  an  increase  as  compared  with  1902  of  169  cases. 
The  number  of  outbreaks  of  swine  fever  was  1,478,  as  compared 
with  1,688  in  1902  and  3,140  in  1901.  Begarding  rabies,  Dr.  Alex.  C. 
Cope,  chief  veterinary  officer,  says : 

The  last  case  of  rabies  confirmed  in  this  country  occurred  in  the  month  of 
December,  in  the  year  1902,  and,  as  diligent  search  has  failed  to  discover  any 
other,  it  is  believed  that  the  disease  is  now  extinct  in  the  United  Kingdom. 

There  was  an  appreciable  increase  in  the  cases  of  glanders,  as  com- 
pared with  1902,  and  the  question  of  issuing  more  stringent  regula- 
tions for  the  suppression  of  this  disease  has  been  seriously  considered. 
There  was  also  an  increase  of  88  in  the  cases  of  anthrax. 

Below  is  a  table  giving  the  number  of  outbreaks  and  cases  of  the 
various  contagious  diseases  of  animals  in  Great  Britain  annually 
since  1900.  It  should  be  borne  in  mind  that  Ireland  is  not  included 
in  this  statement;  the  countries  which  comprise  Great  Britain  are 
England,  Scotland,  and  Wales. 

Annual  status  of  animal  diseases  in  Great  Britain  since  1900, 


Name  of  disease. 


1900. 


1901. 


19Qe. 


190a 


Binderpest.a 
Foot4uid-month  disease: 

Outbreaks 

Oases 

Glanders  and  farcy: 

Outbreaks 

Cases 


21 
286 


1,119  I 
1,858  I 
•No  outbreaks  reported  since  1877. 


12 
e09 

1,847 
2,870 

Digitized  Dy 


1 
120 


1,165 
2,040 


l,4fi6 
2,489 
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Annual  siatua  of  animal  diseases  in  Great  Britain  since  1900 — Continued. 


Name  of  disease. 

1900. 

1901. 

1902. 

1906. 

Sheep  scab: 

Outbreaks 

1,960 
26,610 

671 

966 

6 

1,940 
17,988 

1,687 
22,074 

661 
971 

1 

8,140 
16,287* 

1,064 
21,628 

678 

1,082 

18 

1,688 
8,268 

1,888 

Cases 

24,481 

Anthrax: 

Outbreaks 

767 

Cases 

1,148 

Rabiee  (cases) 

Pleuro-pneainoiiia.a 
Swine  fever: 
Outbreaks . 

1,478 

Swine  slauflrhterfMl , , , 

7,988 

•No  cases  reported  since  1898. 


HT7NGA&T. 

It  will  be  seen  from  the  status  of  the  animal  diseases  in  Hungary 
during  the  past  year,  the  official  figures  of  which  are  as  below,  that 
the  only  radical  changes  occurred  in  the  swine  diseases.  Both 
rouget  of  swine  and  swine  plague  increased  very  largely  in  the  latter 
part  of  the  year.  On  the  other  hand,  rabies  and  scab  were  less  preva- 
lent in  December  than  in  Jantiary.  The  figures  in  the  table  refer  to 
the  nuipber  of  farms  upon  which  the  various  diseases  have  broken  out. 

Number  of  premises  infected  with  diseases  of  domestic  animals  in  Hungary  at 

monthly  periods  in  1904' 


Name  of  disease. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Anthrax 

Rabies 

Glanders  and  farcy 

Foot-and-mouth  disease 

Sheep  pox 

Blisters  upon  genitals 

Scab 

Bouget 

Swine  plague 

Name  of  disease. 

Anthrax 

Babies 

Glanders  and  faroey 

Foot-and-mouth  disease 

Sheep  pox 

Blisters  upon  genitals 

Scab 

Bouget .' 

Swine  plague 


20 
67 
46 
1,497 
86 
12 
228 
146 
807 


18 
67 
40 

860 

82 

6 

884 
92 

247 


21 
84 
81 
84 
86 
12 

607 
86 

240 


10 
101 
48 
78 
80 
80 
1,072 
88 
248 


20 
86 
74 

100 
17 

174 
1,488 

884 

886 


22 

86 

77 

636 

14 

862 

1,241 

787 

719 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


U 

96 

74 

1,182 

22 

878 

1,007 

1,448 

1,200 


12 

64 

60 

1,068 

17 

812 

689 

1,981 

1,648 


88 

77 

48 

2,466 

24 

44 

4U 

1,662 

1,867 


64 

63 

35 

2,017 

67 

86 

266 

1,481 

1,801 


81 

40 

38 

1,406 

86 

18 

196 

1,486 

1,120 


81 

88 

20 

1,046 

91 

88 

148 

1,118 

800 


466 
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ITALT. 

Speaking  generally,  there  was  a  very  distinct  falling  off  in  the  num- 
ber of  cases  of  animal  diseases  in  Italy  last  year.  The  most  promi- 
nent feature  as  compared  with  1903  was  the  decrease  in  the  number 
of  cases  of  scab,  which  reached  the  enormous  total  of  754,702  in  1903, 
while  that  of  last  year  was  44,731.  There  was,  however,  a  remark- 
able increase  in  the  total  for  anthrax,  the  respective  figures  being  874: 
in  1903  and  3,823  last  year.  The  cases  of  foot-and-mouth  disease 
decreased  about  50  per  cent,  and  those  of  glanders  and  farcy  and 
agalassia  about  70  per  cent. 

yumher  of  cases  of  contagious  diseases  of  animals  in  Italy  during  190 J^ 


Name  of  diflease. 


Anthrax 

Blackleg 

Foot-and-moath  disease 

Tuberctilosis 

Glanders  and  farcy 

Sheep  ix)x 

Babies 

Scaba 

Maladie  du  colt 

Swine  plagrne 

Barbone  of  buff alo 

Agalassia  contagiosa  of  sheep  and  goats. 


Jan.      Feb.      Mar.      Apr.      May.      Jnne. 


327 
21 

436 
52 
42 


40 
6,663 


658 
18 
17 


207 
17 

781 
49 
64 
88 
20 


4.8 


678 

6 

8,600 


188 
10 

281 
60 
87 


70 
12,448 


1 

1,808 


14 


29 

1,628 

4 

1,071 


161 
20 
64 
64 
84 


84 

4,668 


1,620 
17 
1,877  I    5,607* 


646 
80 
80 
84 
46 


17 
6,187 


1,664 
12,506 


Name  of  disease. 


Anthrax 

Blackleg 

Foot-and-month  disease 

Tnbercnlosis ." 

Glanders  and  farcy 

Sheep  pox 

Babies 

Scaba 

Maladie  dn  colt 

Swine  plague 

Barbone  of  buffalo 

Agalassia  contagiosa  of  sheep  and  goats . 


July. 


664 

10 


20 


0 
6,002 


887 

13 

2,177 


Aug. 


18 


1,085 


646 


Sept. 


1,008 
80 
102 
62 
80 


61 


1,768 

7 

100 


Oct. 


17 
018 


27 
2,102 


Nov. 


87 
66 
184 
87 
40 


10 
1,665 


081 
11 
80 


Dec. 


U8 
27 


0 
1,800 


1,024 


TotaL 


8,828 
204 

5,648 
614 
450 


44,781 

4 

13,107 

09 

20,808 


a  Of  the  total  of  44,781  cases  of  scab,  43,772  were  of  sheep  and  060  of  goats. 


KETHEBIiANDS. 

With  the  exception  of  anthrax  there  was  a  great  diminution  last 
year  in  the  prevalent  animal  diseases  of  the  Netherlands  as  com- 
pared with  the  previous  year.  Scab  decreased  from  2,887  to  869; 
rouget  from  1,724  to  327,  and  foot  rot  of  sheep  from  738  to  611.  It 
should  be  stated  that  the  above  totals  are  for  eleven  months  in  1903, 
and  ten  months  in  1904. 
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Cases  of  contagious  diseases  of  domestic  animals  in  the  Netherlands  during  190k. 


Name  of  disease. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Foot-and-iuonth  disease 

2 
1 
4 

20 
9 

69 

Qlandersand  farcv                        .       .    .-    . 

2 
8 
8 

4 
82 

5 
144 
26 
18 
29 

1 

8 

Scab                             

188 

91 

7 

09 

43 
28 
5 
89 

104 

Foot  rot  of  sheep .._.... . 

176 

Roaget 

78 

Anthrax 

24 

Rabies    

July. 

Name  of  disease. 

Ang.a 

Sept.a 

Oct. 

Nov. 

Dec. 

TotaLft 

Foot^and-month  disease 

2 

Qlanders and  farcy                       ..              ... . 

1 

196 

72 

95 

2 
144 

4 

66 
88 
81 

88 
62 

88 

1 
48 

18 

Scab.      .          

869 

Foot  rot  of  sheep 

5U 

Rouget                                                            .. . 

47 

827 

Trichiiioffis  of  8win«                

1 

Anthrax - . 

17 

48 

46 

456 

Rabies                                            

1 

•  No  report  received  for  August  and  September. 


NORWAY. 


*For  ten  months. 


The  most  prevalent  cattle  disease  in  Norway  is  anthrax.  There 
were  614  cases  of  this  disease  during  the  past  year,  a  total  nearly 
equal  to  that  of  all  the  other  diseases  combined.  Rouget,  which  was 
quite  prevalent  during  the  first  three  months  of  the  year,  has  since 
then  totally  disappeared. 

Cases  of  contagious  diseases  of  animals  in  'Norway  reported  in  1904. 


Name  of  disease. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Anthrax ,  ,     . 

40 
2 
2 
16 
58 

83 
8 
22 
42 
44 

64 
2 
2 
49 
62 

68 
2 
8 

44 

58 

90 

Blackleg 

9 

Braxy  of  sheep  ......  ... ..    ..    . ...-. 

6 
81 

1 

64 

Rouiret  nf  swine  .... 

Name  of  disease. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

Anthrax ......    . ... 

84 
8 

62 
6 

86 

4 

1 

80 

42 
6 
3 

86 

45 

12 
88 
21 

67 
4 
2 

21 

614 

Blackleg 

68 

Braxy  of  sheep ........  . ......... . .. 

85 

If alignant  oatarrhal  fever     .....       ^      . .     . 

40 

82 

416 

Bouflret  of  swine...... ....  ..    ...            .       

149 
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SWEDEN. 


The  number  of  outbreaks  of  contagious  diseases  of  animals  reported 
by  the  Swedish  authorities  during  the  past  year  are  as  below.  A 
comparison  of  this  report  with  that  for  the  neighboring  country — 
Norway — will  show  that  although  the  Norwegian  cattle  are  compara- 
tively free  from  disease  those  of  Sweden  are  still  more  so. 


Outhreaks  of  contagious  diseases  of  animals  in  Sweden  during  1904. 

Name  of  disease. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Antlirax                  .... -. 

27 

28 

1 
2 

26 
2 
6 

as 

6 
5 

54 
6 
2 

44 

Blackleg    

11 

Swine  plasnio - 

1 

2 

Name  of  disease. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

TotaL 

Anthrax                                    

18 
9 

27 
9 
49 

11 
9 
12 

Ifi 
2 
8 

20 
6 
8 

80 
8 
2 

385 

Blackleg 

G2 

Swine  plag^ne  * 

87 
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IMPORTS  AND  EXPORTS  OF  ANIMALS  AND  ANIMAL 

PRODUCTS. 

By  John  Robebts, 
Editorial  Clerk,  Bureau  of  Animal  Industry, 

The  most  prominent  feature  in  our  international  trade  in  animals 
and  animal  products  during  the  calendar  year  1904  was  the  increase 
in  the  imports.  The  total  value  of  these  for  the  year  was  fully  10 
per  cent  greater  than  in  1903,  and  compared  with  1902  the  increase 
was  20  per  cejat.  Our  total  imports  are,  to  be  sure,  little  more  than 
one-third  the  bulk  of  our  exports,  but  since  the  import  items  are  all 
comparatively  small  excepting  two— wool  and  hides  and  skins — the 
facts  just  mentioned  indicate  considerable  activity  in  the  trades 
involved  in  these  products  and  also  show  our  inability  to  raise  a 
sufficient  quantity  of  these  raw  materials.  The  total  annual  values 
of  these,  as  well  as  the  other  import  items,  are  given  in  the  compara- 
tive table  of  imports  on  page  472. 

There  were  no  changes  of  moment  in  the  exports.  The  slight 
decrease  in  total  value  was  chiefly  due  to  the  cheaper  price  of  lard. 
This  averaged  1^  cents  less  per  pound  than  in  1903,  and  our  trade  in 
this  commodity  is  so  great  that  the  drop  in  price  made  a  difference 
of  about  $6,000,000  in  the  total  receipts  for  the  year,  although  the 
quantity  involved  was  greater  than  in  1903  by  close  upon  28,000,000 
pounds. 

EXPORTS. 

The  total  value  of  our  domestic  exports  of  animal  products  for 
1904  was  $249,307,614.  This  is  a  falling  off  of  $5,997,011  compared 
with  1903.  The  table  below  shows,  however,  that  the  percentage  to 
the  total  exports  remains  exactly  the  same  as  the  year  before,  namely, 
17.5,  while  the  percentage  to  the  total  agricultural  products  took  a 
sharp  rise,  going  from  27.1  to  30.1.  A  glance  at  the  respective  totals 
for  1904  in  the  table  will  readily  explain  these  percentages.  It  can 
be  seen  that  the  serious  deficit  occurs  in  the  second  column — ^that  of 
aU  agricultural  products — and  inasmuch  as  the  decrease  in  the  total 
of  the  animal  products  is  comparatively  imimportant,  it  follows  that 
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the  deficit  for  the  year  was  practically  all  in  those  agricultural  prod- 
ucts which  were  not  animal  products.  The  shortage  was,  in  fact, 
caused  by  the  enormous  shrinkage  in  the  output  of  wheat  and  com. 
The  exports  of  these  two  items  declined,  collectively,  upward  of  50 
per  cent  compared  with  1903,  and  the  loss  in  the  money  received  for 
them  exceeded  $100,000,000. 

Total  atmual  values  of  domestic  exports,  together  with  proportions  of  products 
of  agriculture  and  of  animal  products,  1892-1904. 


Total  exports. 

Exports  of  products 
of  agriculture,  a 

Exports  of 

animal  products. 

Year. 

Total  yalne. 

Per  cent 
of  total 
exports. 

Total  value. 

Per  cent 
of  agri- 
cultural 
exports. 

Percent 

of  total 
exports. 

1892 

$928,287,816 

854,729,464 

807,812,U6 

807,742,416 

986,880,080 

1,079,884,296 

1,283,558,140 

1,262,982,844 

1,463,010,112 

1,488,078,651 

1,888,268,491 

1,457,675,866 

1,425,748.188 

1728,828,760 
688,741,124 
698,840,797 
566,888,841 
686,294,060 
752,667,898 
8n,726,585 
813,046,190 
984,972,097 
968,847,649 
848,816,260 
943,760,466 
828,114,681 

78.9 
74.7 
78.6 
70.1 
69.6 
69.7 
71.2 
64.9 
64.8 
67.4 
68.6 
64.7 
68.0 

$222,666,575 
194,146,602 
212,764,689 
216,272,780 
218,263,616 
210,229,446 
238,460,480 
260,099,826 
264,816,946 
286, 826, 152 
244,886,269 
256,804,625 
249,807,614 

80.6 
80.4 
85.8 
88.2 
81.1 
27.9 
26.6 
80.8 
28.8 
29.6 
28.8 
27.1 
80.1 

24.1 

1893 

22.7 

1894 

26.4 

1895 

26.8 

1896 

30.6 

1897 

19.5 

1896 

18.9 

1899 

20.0 

1900 

18.8 

1901 

19.9 

1903 

18.4 

1908 

17.6 

1904 

17.5 

"  The  following  articles  are  included  in  this  class,  in  addition  to  those  enumerated  by 
the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor,  namely :  CofTee  and  cocoa, 
ground,  etc. ;  distilled  spirits ;  starch ;  refined  sugar ;  leather,  and  a  few  unimportant 
items.     The  animal  products  are  also  included  in  this  column. 

The  comparative  statement  of  the  exports  for  the  past  two  years, 
which  follows  next,  shows  in  detail  the  quantity  and  value  of  each 
item.  It  will  be  seen  there  was  a  net  decrease  in  1904  of  about 
$6,000,000  in  total  value.  The  decrease  in  the  principal  item,  lard, 
has  already  been  referred  to.  The  other  items  showing  a'  falling  off 
are  fresh  beef  and  canned  beef,  about  $2,000,000  each,  and  salt  pork, 
close  upon  $2,000,000.  On  the  other  hand,  there  was  a  substantial 
increase  in  the  shipments  of  live  cattle,  the  number  advancing  from 
519,963  to  599,180  and  the  value  from  $37,725,452  to  $41,415,729. 
Sole  leather  also  advanced  very  materially.  It  will  be  noticed  there 
are  sharp  differences  in  the  respective  totals  of  bacon  and  hams,  but 
the  combined  totals  are  about  the  same  for  both  years. 
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Quantities  and  values  of  animals  and  animal  products  exported  from  the  United 
States  in  the  calendar  years  190S  and  190^. 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Articles. 


1906. 


Quantity.         Value. 


1C04. 


Quantity. 


Value. 


Animals: 

Cattle number. 

Hogs do... 

Horses do... 

Mules do... 

Sheep do... 

All  other,  including  fowls 

Bones,  hoofs,  horns,  etc 

Dairy  products: 

Butter pounds. 

Cheese do... 

Milk 

Eggs dozens. 

Feathers  

Glue pounds. 

Grease,  and  other  soap  stock 

Hair,  and  manufactures  of 

Hides  and  skins  (other  than  furs)  .pounds. 

Lard  oil gallons. 

Other  animal  oil do... 

Leather : 

Sole  leather pounds. 

Upper  leather 

Other  leather 

Meat  products: 

Beef- 
Canned  pounds. 

Fresh do... 

Salted,  piokled,  and  cured do... 

Tallow do... 


519,968 
5,888 
80,867 
8,l(n 

180,872 


9,345,416 
19,634,239 


1,456,842 
2,710,208 


21,261,807 
827,944 
202,691 

88,501,774 


.do... 
.do... 


.do... 
.do... 


Bacon 

Hams 

Pork- 
Canned  

Fresh 

Salted  and  pickled do... 

Xjard do... 

Lard  compounds  and  substitutes,  do. . . 

Mutton do... 

Poultry  and  game 

Sausage  and  sausage  meat pounds. 

Sausage  casings 

All  other  meat  inroducts 

Oleooil pounds. 

Oleomargarine do... 

Wool,  raw do... 


66,788,981 
298,401,848 
68,154,546 
68,637,840 
218,519,817 
205,494,940 

10,817.461 

20,900,604 

107,062,064 

636,875,757 

62,984,214 

2,780,266 


5,262,061 


152,100,880 
7,891,199 


$87,785,452 
5^180 
8,142,731 
864,776 
1.153,770 
121,265 
178,892 

1,600,823 

2,802,118 

1,018,068 

816,211 

129,960 

265,799 

8.495,418 

680.832 

2,078,414 

251,968 

148,712 

6,8S0,668 

16,343,800 

1,083,437 


6,860,079 

26,692,858 

8,703,177 

8,880,060 

21,800,532 


1,127,495 

1,962,557 

10,867,223 

60,224,069 

8,920,268 

258,884 

1,188,816 

586,384 

2,220,126 

4,215,131 

13,082,180 

747,860 

43,347 


699,180 
5,549 
40,609 
4,784 

888.306 


13,880,287 
19,128,902 


2,345,558 
2,567,480 


24,514,226 
332,268 
626,166 

48.870,288 


62,158,826 
262.828,700 
54.611,818 
«,  706, 788 
262,515,667 
188.284,128 

10,516,238 

14,806,686 

106,478,494 

663,520.159 

53,147,716 

509,902 


6,874,715 


160.549,112 

7,804,434 

183,851 


$41,415,720 
66,784 
8.265,006 
502,142 
8.178,096 
144.494 
189.827 

2,184.062 

1.928.680 

1.840,518 

616,263 

205,504 

268,189 

8,288,675 

745,240 

2,430,894 

200,577 

844,961 

8.685,190 
16,560,948 
1,474,256 


5.177,926 
24,142,306 
2,960,886 
8.012,897 
24,865,126 
20,576,880 

1.087,537 

1,292,854 

8,542,188 

44,804,628 

8,875,018 

47,001 

1,075,040 

640,168 

2,606,870 

3.984,984 

12,600,805 

698,751 

20,908 


Total. 


265,804,625 


249,807,614 
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IMPORTS. 

The  imports  of  animal  products  for  1904,  as  shown  in  the  tabular 
statement  below,  reached  a  total  value  of  $111,743,568;  which  is  an 
increase  of  $10,736,025  over  the  previous  year.  A  perusal  of  the 
totals  for  the  four  years  shown  in  the  table  reveals  a  remarkably  uni- 
form rate  of  increase  from  year  to  year.  About  four-fifths  of  the 
entire  imports  are  taken  up  with  two  items — ^hides  and  skins  and 
wool.  The  demand  for  the  former  has  been  fairly  uniform  for  the 
past  four  years,  but  the  importations  of  wool  have  increased  by 
bounds,  the  total  for  1904  being  more  than  double  that  of  1901. 


Table  showing  the  value  of  animala  and  animal  products  imported  into  the 
United  States  for  the  calendar  years  1901-1904, 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Article  imported. 


1901. 


iwa. 


1908. 


1004. 


Cattle 

For  breeding 

Horses 

For  breeding 

Sheep 

For  breeding 

All  other  animals,  including  fowls.. 

For  breeding 

Bones,  hoofs,  horns,  etc 

Bone  and  horn  manufactures 

Bristles 

Dairy  products: 

Butter 

Cheese 

Milk 

Eggs 

Feathers,  crude 

Glue 

Qrease  and  oils 

Hair 

Hides  and  skins  (other  than  furs): 

Goatskins 

Hides  of  cattle 

All  other 

Hide  cuttings  and  other  glue  stock . 
Leather: 

Bole  leather,  calfskins,  etc 

Skins  for  morocco 

Upper  leather 

Meat  products 

Sausage^  casings 

Wool 


Total  . 


|l,<n6,964 
815,641 
886,963 
960,776 
940,886 
40,974 
119,804 
860,671 
070,171 
880,880 
1,666,747 

88,7Sd 

8,885,880 

86,897 

18,041 

8,001,488 

448,700 

888,018 

1,796,188 

85,865,670 

16.001,008 

14,897,816 

886,806 

176,858 

8,808,606 

8,961,516 

474,288 

588,485 

14,017,488 


$1,818,418 

860,901 

806,975 

1,441,806 

1,006,186 

48,045 

814,160 

806,795 

701,188 

885,866 

8,458,481 

85,571 

8,868,677 

84,450 

52,547 

1,816,125 

568,415 

1,068,611 

8,888,887 

84,171,560 

16,871,666 

16,688,178 

786,886 

607,784 
2,067,556 
8,406,071 
1,518,705 

818,061 
18,680,887 


81,740 

886,888 

1,066,181 

881,587 

81,886 
881,668 
888,818 
548,885 
868,410 
8,486.488 

80,868 

8,868,658 

60,706 

81,860 

8,888,061 

606,486 

847,988 

8,605,618 

88,441,687 

18,488,077 

16,850,180 

780,788 

865,887 

8,060,888 

8,160,178 

897,896 

818,255 

28,8U,784 


$806,881 
108,878 
804,166 
860,889 
681,618 
41,166 
181,886 
410,640 
747,688 
816,688 
8,667,088 

47,064 

8,847,961 

81,040 

08,598 

8,866,886 

661,060 

1,887,857 

8,007,071 

85,968,680 

11,868,780 

18,685,800 

888,755 

788,874 

8,186.884 

8,186,867 

778,905 

798,801 

88,865,844 


81,660,405 


108,807,186 


101,007,548 


1U,748,668 
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IMPORTS    AND   EXPORTS   OF   FARM    ANIMALS. 
CATTLE. 

The  table  of  imports  and  exports  of  farm  animals  on  the  next  page 
shows  a  decided  falling  off  in  the  imports  of  cattle  last  year ;  it  will 
be  seen  there  ha^  been  a  pronounced  decrease  each  year  since  1901. 
Nearly  all  the  imports  of  cattle  are  cheap  animals  brought  over  the 
Mexican  and  Canadian  borders  for  feeding.  Of  the  15,877  cattle 
imported  last  year  2,203  were  for  breeding  purposes.  The  average 
price  per  head  of  the  latter,  as  shown  below,  indicates  they  were  of  a 
much  lower  grade  than  in  previous  years. 

There  was  a  very  satisfactory  increase  in  the  exports  last  year,  but 
the  average  price  obtained  for  them  fell  $3.38  per  head.  Practically 
all  these  exports  are  fat  cattle  for  the  British  market. 

Average  price  per  head  of  imports  and  exports  of  cattle,  1901-1904. 


Imports. 

Year. 

Cattle 
for 

breed- 
ing. 

other 
cattle. 

Exports. 

1901 

1221.50 
166.50 
182.26 
46.47 

$12.12 
13.84 
14.06 
15.28 

$80.50 

1902 

74.25 

1908 

72.60 

1904 

60.12 

H008. 


There  is  little  foreign  trade  in  live  hogs.  The  imports  are  not 
separately  enumerated,  and  the  exports,  which  it  will  be  seen  by  the 
table  averaged  only  about  5,000  for  the  past  three  years,  mostly  went 
over  the  Mexican  and  Canadian  borders. 


Imports  of  sheep,  like  those  of  the  other  farm  animals,  are  divided 
into  two  classes — those  for  breeding,  which  are  admitted  free  of  duty, 
and  all  others,  which  pay  a  duty.  Of  the  latter  class  there  were 
178,412  brought  in  last  year,  a  decrease  of  about  70,000  compared 
with  1903.  The  breeding  animals  numbered  1,977  in  1904  as  against 
1,106  in  1903,  and  the  average  price  was  slightly  higher  last  year. 

Although  the  exports  in  1904  nearly  doubled  those  of  1903,  it  is 
satisfactory  to  note  a  higher  average  price  than  for  any  other  year  in 
the  table. 

Average  price  per  head  of  imports  and  exports  of  sheep,  1901-1904, 


Imports. 

Year. 

Sheep 
for 

breed- 
ing. 

Other 
sheep. 

Exports. 

1901 

$28.06 
21.25 
19.78 
20.82 

$8.66 

8.82 

8.86 

vai4r' 

$5.82 

1902                                     

6.84 

1908                                  

6.06 

1904    

^.^  16.42 
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HOBSES    AND    MULES. 


The  import  and  export  trade  in  horses  in  1904  was  quite  normal  in 
character,  both  in  respect  to  quantity  and  value.  The  two  classes 
of  imports — ^horses  for  breeding  and  working  horses — are  about 
equally  divided  as  regards  nujnber.  It  will  be  noticed  the  exports, 
the  majority  of  which  go  across  the  border  to  Canada,  greatly  out- 
number the  imports. 

The  average  annual  prices  were  as  follows: 

Average  price  per  head  of  imports  and  exports  of  horses,  1901-1904 


Imports. 

Year. 

Horses 

for 
breed- 

jng. 

Working 
horses. 

Exports. 

1901 

$395.60 
487.75 
412.75 
898.28 

$162.26 
166.60 
176.00 
181.89 

$100.50 

1902 

100.25 

1903  ..                    

79.85 

1904 

80.15 

No  imports  of  mules  are  enumerated.  There  was  a  considerable 
increase  in  the  exports  compared  with  1903. 

The  tables  below  give,  first,  the  imports  and  exports  of  the  dif- 
ferent farm  animals  annually  from  1896  to  1904,  and  second,  the 
exports  of  the  same  for  1904,  by  countries. 

Number  and  vahie  of  imports  and  exports  of  farm  animals  for  the  years 

1896-1904' 
[Complied  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Year. 


Cattle. 


Num- 
ber. 


Value. 


Hogs. 


Num- 
ber. 


Value. 


Sheep. 


Num- 
ber. 


Value. 


Horses. 


Num- 
ber. 


Value. 


Mules. 


Num- 
ber. 


Valne. 


IMPORTS. 

1896 

1897 

1898 

1809 

1900 

1901 

1902 

1903 , 

1904 

EXPORTS. 

1896 

1887 

1898 

1809 

1900 

1901 

1902 

1908 

1904 


141,668 
408,717 
261,826 
186,  WO 
142.065 
186,694 
98,481 
40,027 
15,877 


1968,677 
8,681,648 
2,780,882 
2,286,883 
1,871,546 
1,942,605 
1,660,818 
644,760 
811,268 


882, 448  $1 


894,77286, 

447,469 

897,87938, 

400,17680, 

423,181 

454,60086, 

327,118124, 

619, 

609,180141 


1,576,412 
89,870,632 
463,267 
685,461 
88.819,164 
,606,204 
,801,960 
,725,462 
415,729 


88,7851867,917 
150,814 
U7,546 
368,000 
818,886 
160,007 
47,186 
68,180 
5,549    66,784 


16,841 
16,879 
52,280 
83,915 
16,909 
4,582 


414,465 
890,820 
361,731 
845,985 
265,952 
304.765 
248,882 
180,889 


828,576 
218,427 
176,498 
160,824 
148,891 
432,419 
286,497 
180,872 
888,806 


,018,481 
1,145, 
1,187,210 
1,805,068 
1,260,132 

990,299 
1,040,231 

858,418 

672,760 


1,948,841 
1,831,712 
1,070.966 
861,887 
900,734 
2,514,766 
1,402,484 
1,163,770 
2,178,608 


8,262 
5,908 
2,718 
3,215 
3,541 
4,402 
5,248 
4,827 
4,585 


28,682 
45,642 
48,917 
48,983 


$509,819 
505,838 

321,835 
581,028 
886,811 
1,266,708 
1,745,868 
1,472,420 
1,844,994 


8,001,187 
5,617,265 
6,010,778 
5,747,468 


79,520  9,102,482 


90,800 
60,604 
89,867 
40,600 


10,067,204  25,058 
6,066,012  16,806 
8,142,781 


6,684 
7,758 
6, 

60,179 


8,101 


1475,106 

631,904 

514,668 

1,702,080 

4,757,898 

2,267,268 

1,744,198 

854,778 
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Numher  and  value  of  exports  of  farm  animals  for  the  calendar  year  1904  o*»d 
countries  to  which  exported, 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Country  to  which  exi>orted. 


Number. 


Value. 


Cattle: 

United  Kingdom 

Belgium 

British  North  America 

Central  American  States  and  British  Honduras  . 

Mexico 

West  Indies  and  Bermuda 

South  America 

Asia  and  Oceania 

Other  countries 


Total. 


Hogs: 

British  North  America 

Mexico 

West  Indies  and  Bermuda. 

South  America 

Asia  and  Oceania 

Other  countries 


Total. 


Sheep: 

United  Kingdom 

Belgium 

British  North  America 

Mexico 

West  Indies  and  Bermuda. 

South  America 

Other  countries 

Total 


Horses: 

United  Kingdom 

Belgium   

Prance 

Germany 

British  North  America 

Central  American  States  and  British  Honduras . 

Mexico v' 

West  Indies  and  Bermuda 

South  America 

Other  Asia  and  Oceania 

British  Africa 

Total 

Mules 


All  other  animals,  including  fowls. 
Total  animals .. 


888,185 

11,008 

27,766 

86 

7,409 

163,249 

1,041 

82 

414 


$86,268,968 

1,031,891 

834,468 

3,801 

384,544 

2, 776; 601 

73,071 

5,110 

37,900 


689,180 


1,107 

2,492 

1,872 

33 

16 


5,549 


248,288 
7,710 
68,581 
3,837 
5,081 
648 
4,271 


388,306 


2,801 

175 

2 

126 

20,130 

36 

2,281 

15,426 

27 

48 

114 


40,609 


4,784 


41,415,729 


9,020 

27,819 

17,236 

992 

1,324 

898 


66,784 


1,791,842 
59,467 
210,041 
43,762 
35,924 
4,620 
28,042 


2,173,698 


608,160 

26,110 

1.000 

88,660 

1,925,589 

6,915 

196,141 

588,900 

6,905 

U,8i5 

10,390 


3,255,005 


602,142 
144,494 


47,647,8 
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EXPORTS   OF   ANIMAL   PRODUCTS    TO  THE    UNITED    EIINODOM. 

It  is  very  well  known  that  Great  Britain  is  the  chief  customer  for 
our  surplus  products,  and  this  is  true  of  the  animal  products  as  well 
as  the  others.  A  comparison  of  the  total  of  the  table  below  with  the 
total  value  of  our  exports  on  page  471  will  show  that  the  British 
consume  considerably  more  than  one-half  of  all  the  animal  products 
that  enter  into  our  foreign  trade.  It  will  be  seen  that  the  total 
volume  of  the  trade  for  the  past  two  years  footed  up  singularly  even ; 
there  were,  however,  some  noteworthy  variations  in  the  items.  Live 
animals  increased  about  $5,000,000,  mostly  at  the  expense  of  dead 
meat.  There  was  a  slight  gain  in  the  aggregate  of  hams  and  bacon, 
and  butter  advanced  materially.  A  drop  of  nearly  2  cents  per 
pound  in  the  average  price  of  the  lard  caused  a  shrinkage  of  over 
$2,000,000  in  the  total  of  that  article,  although  a  considerably  in- 
creased quantity  was  taken.  Our  exports  of  animal  products  to  the 
United  Kingdom  for  1903  and  1904,  by  articles,  were  as  follows : 


Quantity  and  value  of  animals  and  animal  products  purchased  by  the  United 
Kingdom  from  the  United  States  in  the  calendar  years  1903  and  1904, 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Article. 


1906. 


Quantity. 


Value. 


1904. 


Quantity.         Value. 


Animals: 

Cattle number. 

Horses do... 

Sbeep do... 

Hides  and  skins,  other  than  furs.. pounds. 
Leather: 

Sole  leather do... 

Upper  leather do... 

Meat  products: 

Beeff  canned do... 

Beef,  fresh do... 

Beef ,  salted  and  cured do... 

Tallow do... 

Baoon do... 

Hams do... 

Pork,  salted  and  fresh do... 

Lard do... 

Oleo  oil,  etc do... 

Dairy  products: 

Butter do... 

Cheese do... 


842,746 

2,920 

U7,867 

8,296,948 

27,914,899 


48,822,078 
291,790,868 

20,654,688 

28,214,187 
168,894,472 
177,746,090 

71,482,291 

198,466,816 

6,602,645 

4,080,418 
17,865,068 


$82,448,188 
495,680 
866,921 
821,218 

5,098,254 
11,072,694 

5,0U,789 
26,544,184 

1,895,889 

1,170,902 
16,892,518 
21,198,685 

7,216,877 

18,812,964 

568,866 

676,888 
2,062,206 


888,185 

2,801 

248,288 

2,808,061 

80,697,069 


86,808,244 
260,875,769 

16,295,128 

88,840,488 
206,901,184 
168,061,786 

74,680,406 

814,  U9, 882 

9,849,180 

8,018,071 
17,169,8U 


$86,266,968 

608,160 

1,791,842 

267,861 

5,622,476 
U,097.976 

8,666,810 

24,017,864 

904,870 

1,689,988 

20,964,620 

18,854,844 

6,824,666 

16,601,818 

768,474 

1,811,119 
1,676,488 


Total. 


161,817,478 


161,686,640 
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IMPORTS  OP  ANIMAL  PRODUCTS  INTO  THE  UNITED  KINGDOM. 

It  may  be  interesting  to  show  the  total  imports  of  animal  products 
into  the  United  Kingdom,  from  all  sources,  together  with  the  respec- 
tive amounts  contributed  from  the  chief  sources  on  the  American 
continent.  A  perusal  of  the  several  items  in  the  annexed  table  indi- 
cates that  notwithstanding  the  liberal  proportions  contributed  by  the 
United  States  in  a  number  of  the  articles,  there  are  several,  as,  for 
instance,  fresh  pork,  bacon,  the  dairy  products,  etc.,  where  we  should 
reasonably  look  for  an  increase.  The  imports  mentioned  are  those 
which  enter  into  home  consimiption  only. 

Imports  of  animals  and  animal  products  into  the  United  Kingdom  in  1904. 


Articles. 


Quantity. 


Value. 


United  States.     Canada.     Argentina. 


Amount  contributed  by- 


Cattle number.. 

Sheep  and  lambs do. 

Horses do 

Beef: 

Preeh pounds 

Salt do.— 

Mutton,  fresh  a do... 

Pork: 

Fresh do... 

Salt do... 

Bacon  b do... 

Hams do... 

Rabbits,  dead do.... 

Poultry  and  game do..., 

Meat,  preserved do.... 

All  other  meat do... 

Cheese do.... 

Butter  d do... 

Milk,  condensed do... 

Eggs dozens. 

Lard pounds. 

Margarine do... 

Tallow  and  stearin do... 

Wool,  sheep^s do 

Alpaca,   TicuSSa    and   llama, 

pounds 

Gamers  hair pounds. 

Mohair do 

other  goats*  hair do... 

Shoddy,  etc do... 

Woolen  yam do... 

Hides,  raw: 

Dry do... 

Wet do... 


548,588 

882,240 

18,491 

489,140,064 

16,102,048 

891,415,684 

68.274,880 

27,310,804 

610,668,882 

189,829,466 

69,774,176 


91,212,676 
70,678,844 
286,061,876 
474,992,660 
80,187,876 
199,426,940 
205,068,744 
107,561,186 
196,904,288 
661,706,689 

6,062,601 
6,814,796 
26,689,61^ 
4,012,662 
90,774,140 
24,478,068 

86,430,016 
60,dg6,000 


147,882,866 
2,880,890 
2,288,000 

89,822,571 

911,487 

88,891,641 

6,708,810 

1,401,140 

62,447,619 

15,U0,478 

8,799,457 

6,928,887 

U,  980, 549 

5,664,664 

28,438,721 

102,766,689 

7,828,609 

82,764,888 

16,266,765 

12,139,824 

10,946,924 

99,115,666 

1,867,719 
720,125 
7,916,601 
877,865 
8,716,889 
11,448,854 

4,6n,460 
5,884,668 


$84,844,442 

2,222,190 

466,001 

24,966,587 
842,881 


112,897,180 

007,884 

80,497 


112,082,079 


12,128,478 


1,277,218 

681,172 

80,216,142 

12,682,727 


9,076,796 
2,862,817 


1,072,645 

1,025,002 
2,449,868 
1,438,696 


C) 


(0) 


20,606,606 
5,814,606 

680,849 


(<») 


14,806,144 


2,002,648 


2,297,840 
1,966,289 


(<») 


C) 


(*) 


(<») 
(<») 
(<») 


(<») 
(<») 
(<») 


I        264,868 

The  amount  in  1904  from  this  colony 


a  The  largest  contributor  of  mutton  is  New  SSealand. 
was  192,212^  pounds;  value,  $16,602,428. 

t>  After  United  States  the  next  largest  contributor  was  Denmark,  with  198,075,000  i>ounds; 
▼alue,  $22,057,022. 

o  Countries  of  oriffin  not  stated. 

d  Denmark  sends  by  far  the  largest  amount  of  butter  of  any  single  country;  the  amount  in 
1904  was  191,865,888  pounds;  valued  at  $48,818,583.  uigtizea  Dy  vj  v^  v/g  i  v 
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Imports  of  animals  and  animal  products  into  the  United  Kingdom  in  1904- 

CJontlnued. 


Articles. 

Quantity. 

Value. 

Amount  contributed  by- 

United  States, 

Canada. 

Argentina. 

Skins,  nndressed: 

Or^t ntimber 

12,807,240 
15,081,814 
128,972,816 
4,669,862 
78,680,720 
26,472,068 

$5,925,684 
7,676,427 

89,115,540 

2,982,508 

746,487 

2,221,582 

Sheep do    .. 

$1,314,067 

Leather pounds.. 

$17,148,760 

(«) 
(«) 

Bristles do.... 

Bone  manure do 

Glue,  etc do 

(«) 
(«) 
(«) 

(«) 

(«) 

Total 

648,560,682 
660,952,170 

148,018,960 
150,545,582 

$51,578,685 
66,371,680 

80,067,060 

Total  for  1908 

88,205,806 

a  Countries  of  origin  not  stated. 
IMPOSTS  OF   MEAT  INTO  THE  UNITED   KINGDOM. 

The  several  tabular  statements  which  follow,  referring  to  the  details 
of  the  British  meat  trade,  are  taken  from  the  London  (England)  Live 
Stock  Journal,  the  quantities  having  been  changed  from  "  hundred- 
weights" to  pounds,  and  the  values  converted  from  the  English  to 
the  United  States  equivalents.  The  first  table  shows  the  total  con- 
sumption of  foreign  meat  in  Great  Britain,  annually,  since  1890. 

The  quantities  in  the  second  column  of  the  table,  giving  the  dead 
weight  of  the  live  meat,  are  got  by  allowing  an  average  dressed  weight 
for  cattle  of  90  stone  (720  pounds),  for  calves  16  stone  (128  pounds), 
and  for  sheep  7i  stone  (60  pounds). 

Estimated  annual  totals  of  meat  imported  into  United  Kingdom  since  1890, 


Year. 

Dead  meat. 

Dead  weif^ht 
of  live  meat. 

Total  meat. 

1890       

Pounds. 
1,127,642,768 
l,106,U6,24O 
1,188,060,264 
1,058,750,544 
1,200,618,440 
1,854,944,192 
1,514,026,640 
1,680,679,712 
.  1,841,878,040 
1,921,750,880 
2,006,114,666 
2,101,616,272 
1,900,754,464 
1,969,790,660 
1,964,060,704 

Pounds. 
462,868,000 
862,820,864 
866,239,776 
248,815,728 
Sn,  814, 720 
862,906,352 
451,092,656 
481,719,840 
449,444,576 
808,818,896 
879,828,432 
879,697,186 
819,474,786 
897,448,872 
418,402,656 

Pounds. 
1,580,010,768 

18W 

1,470,937,104 

1882 

1,554,299,040 

1888           .           .            .    .            

1,802,566,272 

18»4 

1,571,828,160 

1895 

1,717,910,644 

1896 

1,966,119,296 

1897 

2,162,299,562 

1898 

2,291,317,616 

1899 

2,820,669,776 

1900..           

2,886,443,088 

1901 

2,481,818,406 

1902 

2,220,229,200 

1908 

2,857,284,482 

1904 

2,882,453,860 

THE  LONDON   CATTLE   MABKETS. 


Below  are  the  monthly  arrivals  of  home  and  foreign  cattle  at  the 
London  marts  for  1901.    It  should  be  stated  thatic]ti^!t^c^^/4lK^ 
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British  column  include,  besides  fat  cattle,  butchering  cows,  bulls,  and 
rough  cattle,  as  well  as  Irish  store  cattle.  There  were  no  shipments 
of  live  stock  from  Argentina  last  year,  the  bars  having  been  up 
against  that  country  since  June,  1903,  on  account  of  foot-and-mouth 
disease. 

Arrivals  of  British  and  foreign  cattle  in  London  in  190^, 


Month. 


Janimry 

February 

March 

April 

May 

Jane 

July 

August 

September 

October  

November 

December 

Total,  1904 

Total,  1903 

Total,  1«B 


British. 


4,950 
5,800 
4,60D 
4,045 
6,300 
4,150 
6,550 
5,430 
6,830 
7,210 
6,920 
6,216 


63,600 
68,210 
81,960 


United 

States. 


12,445 
14.9635 
15,630 
12,962 
12,753 
14,968 
10,519 

8,462 
10,917 

9, 38  J 
11,104 

9,127 


Canadian.  Argentine. 


143,203 
141,686 
103,139 


422  i 

889  I 

195  i 

I 

741 : 

8,287  I 

2,094  

5,380  I 

2,393  I 

6,281  I 

3,689  

1,468  ' 

25,229  I 

25,251      20,897 
34,629  


The  range  of  the  average  monthly  top  rates  of  the  above  cattle  for 
the  year  was  as  follows,  the  amounts  being  for  100  pounds,  dressed 
weight:  British,  $12.67  to  $15.71;  United  States,  $10.30  to  $14.45; 
Canadian,  $10.14  to  $13.94. 

The  effect  of  the  foreign  trade  upon  the  home  supply  may  be  seen 
from  the  following  vStatement,  giving  the  total  number  of  the  British 
cattle  offered  for  sale  at  the  London  market  annually  since  1881, 
together  with  the  top  rate.  It  will  be  noticed  that  the  top  prices 
have  been  fairly  uniform  for  twenty  years. 

Annual  arrivals  of  British  cattle  in  London  since  1880, 


Year. 

Number. 

Top  rate. 

1 
Year.                      Number.  Top  rate. 

1880 

202,860 
188,870 
174,480 
150,440 
157,820 
182,000 
209.240 
223,600 
175,950 
154,370 
132,880 
U5,040 
88,371 

$19.20 
19.20 
19.20 
19.20 
18.69 
17.68 
16.17 
16.17 

1898 

110,250 
99,()20 
99,0(0 
78,930 
78,5f0 
76,745 
83,5^6 

$15.66 

1881 

1894 

14.66 

1882                         

1896 

16.17 

1883 

1896 .... 

15.66 

1884 

1897 

15.16 

1885 

1898 

14.66 

1886              

1899 

1A  Pii 

1887 

isoo          

78,490  '         15.16 

1888 

16.17 
16.17 

ICOl 

71,320            16.17 

1889 

1902 

81,960 
68,210 

1800          

15.66 
16.67 
16.17  1 

If03 

15.66 

1891 

ieo4                  

KiJ^lO 

15.71 

1892 

r-^ 

30gle 

uigitiJ 

edDy  Vj 

H.  Doc.  467,  58-^ 32 
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THE  londo:n  sheep  trade. 


The  monthly  arrivals  of  British  and  foreign  sheep  and  lambs  for 
1904  were  as  follows : 

Arrivals  of  British  and  foreign  sheep  and  Jamhs  in  London  in  190 J^. 


Month. 


British. 

United 
StatM. 

36,860 

1,049 

46,880 

4,908 

40,540 

9,713 

45,730 

6,361 

55,820 

5,786 

48,080 

2,608 

46,120 

660 

45,180 

3,331 

83,400 

420 

85,350 

28,670 

25,335 

2,184 

488,885 

36,450 

403,060 

8,685 

481,980 

88,765 

CanadiAn. 


Argentine. 


January 

February 

March 

April 

May 

June *.- 

July 

August 

September 

October 

November 

December 

Total,  1904 

Total,1903 

Total,  1902 


1,962 
1,663 


608 
2,440 
1,040 
4,010 
5,955  I 
5,586 
3,966 


27,118 
41,957 
41,060 


66.066 


The  range  of  the  monthly  top  rates  of  the  above  for  last  year — ^per 
100  pounds  dressed  weight — was  as  follows: 


British 

United  States 
Canadian 


Lambs. 

$17.74-124.84 
12.67-  17.  »4 
15.21-  16.22 


The  total  annual  arrivals  of  British  sheep  and  la^mbs  in  the  Lon- 
don market  since  1880  are  given  in  the  table  below,  together  with  the 
top  rates  per  100  pounds  dressed  weight. 

AnnHol  arrivals  of  British  sheep  and  lambs  in  London  since  1880. 


Year. 

Number. 

872,910 
726,690 
561,600 
537,590 

Top  rate.'                      Year. 

Number. 

Top  rate. 

1880 

$21.72      1898 

877,810 
835,160 
746,580 
644,790 
594,580 
638, IKO 
547,090 
498,130 
516,580 

$18.19 

1881                                      .     ... 

22.23      1894 

19.90 

1882                            

24.^      1896 

19.70 

1883             

24.76    1  1896 

20.21 

1884 

608,220 
742,740 

748,820 
77:^,120 
698,3^0 
740,140 
676,890 
772,590 

22.23      1897 

18.69 

18S6 : 

19.70      1898 

17.68 

1886 • 

30.21      1899 

18.69 

1887 

19.70  '    1900 , 

19.20 

1888     

19.70      1901 

18.69 

1889 

20.71      1902 

1890 

21.22     ism 

493,660 

488,885 

19.20 

I8:a                           

18.09      1904 

18.25 

1892 

755,020 

18.19  ' 

]'                                  Digitized  Dy 

:^l^ 
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EXPORTS  OF  ANIMAL  PRODUCTS  TO   GERMANY. 

The  status  of  our  trade  in  animal  products  with  the  German 
Empire  and  the  relation  it  bears  to  the  entire  import  trade  of  that 
country  may  be  seen  from  the  two  statements  below.  The  first 
of  these  shows  our  exports  to  Germany  for  the  past  two  years,  and 
the  second  gives  the  total  imports  into  that  country  from  all  sources, 
annually,  for  the  last  three  years. 

The  first  table  shows  that  our  trade  fell  off  quite  appreciably  in 
1904.  It  will  be  seen  the  total  value  fell  from  $23,774,953  to  $19,220,- 
174,  which  is  a  decrease  of  $4,554,779,  or  nearly  20  per  cent.  The 
individual  items  show  a  general  decline,  with  a  few  exceptions,  of 
which  two  may  be  noted,  namely,  an  increase  of  close  upon  $200,000 
in  upper  leather,  and  a  big  advance  in  the  dairy  products,  but  the 
latter  trade  is  unimportant. 

Over  two-thirds  of  our  entire  trade  with  Germany  is  taken  up  with 
one  item — lard — for  which  the  Germans  are  largely  dependent  upon 
us  for  their  supply.  There  was  but  a  slight  decrease  in  the  quan- 
tity of  this  product  sent  over  last  year  as  compared  with  1903,  but 
as  lard  was  much  cheaper  there  was  a  big  fall  in  the  total  value. 
The  average  prices  per  pound  of  the  exports  of  this  item  to  Germany 
since  1901  were  as  follows:  190.1,  8.52  cents;  1902,  10.05  cents;  1903, 
9.45  cents;  1904,  7.95  cents. 

Quantity  and  value  of  animals  and  antmnl  produeia  purchased  by  Oermany  from 
the  United  States  in  190S  and  190^, 

[Complied  from  reports  of  tbe  Bureau  of  Statistics,  Department  of  Commerce  and  Labor] 


Article. 


Albnmin  and  caseina ponnds.. 

Bones,  horns,  and  hoofsa do 

Bristles  a do 

Dairy  products: 

Butter do 

Cheese do 

Bedfeathersa do 

Hides  and  skias  (other  than  furs) do 

Horsehair  o do 

Horses number.. 

Leather: 

Sole I)ounds.. 

Upper  and  other 

Meats  and  meat  products: 

Beef<  canned pounds.. 

Beef,  salted,  etc do 

Pork do.... 

Bacon do 

Hams do 

Lard do 

a  Taken  from  German  official  returns, 


1908. 


Quantity.        Value. 


653,223 

4.901,232 

100,630 

481,054 

6,«00 

64,074 

5,708,307 

82,072 

185 

82,315 


1,172,2W 

8,S22,4T1 

8,130,886 

1.5,260,392 

892,543 

174,877,447 


$74,844 
804 


460,079 


27,853 

16,073 
803,536 

117,920 
575,088 
289,t08 
1,«96,046 
91,518 
16.525,877 


1904. 


Quantity.        Value. 

766,100  I 

6,008,900   

98,300  ' 

778,374 

28,198 

80,000 

5,293,092 


1,221,900 
6,976,156 
2,275,558 
6,428,847 
208,867 
172,337,675 


$116,533 
2,917 


482,032 


Uiqitized  Dy  v_: 
which  give  quantities  butuot  values. 


83,500 

8,6H4 
991,137 

119,850 
406,950 
189,488 
561,343 
22,059 
18,^04.402 


Uiqitized  Dy  VJ  v/v^x  i^ 
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Quantity  and  value  of  animals  and  animal  products  purchased  by  Germany  from 
the  United  States  in  190S  and  1904 — Continued. 


Article. 


Heats  and  meat  products— Continued. 

Tallow pounds.. 

Stsarin,  etc.a do 

Oleooil,  etc do 

Other  animal  fata do 

Sausaere  casings  a do 

Wool,  rawa do 


Total. 


1903. 


Quantity.        Value. 


10,647,200 
16,161.482 
81,884,775 
8,475,881 
17,798,387 
171,950 


$546,687 


2,819,220 


23,774,963 


1904. 


Quantity.        Value. 


7,187,788 
15,497,900 
28,015,125 

6,583,400 
19,242,600 


$366,504 


2,230,746 


19,220,174 


•  Taken  from  German  official  returns,  which  give  quantities  but  not  values. 

The  total  imports  of  animal  products  into  Germany  for  home  con- 
sumption for  the  years  1902,  1903,  and  1904  were  as  below : 

Value  of  animals  and  animal  products  imported  into  Germany  during  the  calen- 
dar years  1902,  1903,  and  190^, 

[Compiled  from  Auswflrtlger  Handel  des  Deutschen  Zollgebiets,  published  by  the  German 

Government.  1 


Article  imported. 


1902. 


1906. 


1904. 


Bones,  horns,  etc 

Bone  dust,  boneblack,  and  bone  ash 

Glue,  etc 

Albumin  and  casein 

Bedfeathers: 

Crude 

Prepared,  etc 

Hides  and  skins: 

Hides  of  cattle- 
Green  and  salted 

Tanned  and  dried , 

Calfskins- 
Green  and  salted , 

Tanned  and  dried 

Horsehides— 

Green  and  salted 

Tanned  and  dried 

Sheepskins 

Goatskins 

All  other  hides  and  skins  (not  furs)... 

Hide  cuttings 

Leather: 

Sole  leather 

Sheep  and  goat,  half  dressed 

Patent  and  colored,  and  glove  leather 

All  other 

Heat  and  meat  products: 

Beef,  fresh  (and  veal) 

Pork,  fresh 

Mutton,  fresh 

Other  fresh  meats 


$1,604,800 
876,600 
419,400 
8S1,800 

4.164,000 
668,500 


18,880,600 
8,0U,100 

2,285,000 
7,915,600 

2,288,400 
485,800 
2,225,800 
8,024.000 
1,340,400 
765,400 

722,300 
4,722,400 
2,848,100 
1,933,000 

2,798,200 

4,914,700 

43,300 

700.0001 


$1,617,900 
676,400 
861,800 
271,600 

4,269,700 
762,800 


17,219,800 
11,241,900 

8,387,900 
6,208,500 

2,682,700 
675,700 
5,051,100 
8,511,600 
2,785,800 
556,400 

790,200 
5,606,100 
2,589,900 
1,772,100 

2,377,100 

2,108,400 

88.300 


$1,628,800 
749,000 
830,600 
657,100 

5,401,600 
792,800 


17,819,800 
11,875,200 

8,789,000 
6,971,700 

2,460,700 

710,400 
5,814,800 
4,880,400 
8,287,900 

508,800 

748,000 
4,899,700 
2,675,800 
2,044,700 

8,238,200 

1,018,200 

47,100 


iitized  ti^OQQi  \J\.J^  i\i80O 
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Value  of  animals  and  animal  products  imported  into  Qcrmany  during  the  caler^ 
dar  years  1902,  1903,  and  iPO^— Continued. 


Article  imi)orted. 


Meat  and  meat  products— Continued. 

Beef  (and  veal),  salted,  etc 

Pork,  salted,  etc 

Hams 

Bacon 

Horses 

Other  prepared  meats 

Canned  meats 

Meat  extracts , 

Poultry,  dead 

Oleomargarine 

Lard 

Stearin,  palmitin,  etc 

Tallow 

Other  animal  fats 

Sausage  casing*),  etc 

Dairy  products: 

Butter,  fresh  or  salted 

"  Melted  butter  " 

"Margarin" 

Chee83 

Fresh  milk  and  cream 

Buttermilk,  whey,  and  skim  milk 

Condensed  milk 

Eggsand  egg  yolks 

Animals,  live: 

Horses- 
Working— 

Light  

Heavy 

Stallions  for  breeding 

For  pleasure 

Ponies,  etc 

Foals  (with  mare) 

Mules  and  asses , 

Cows 

Steers 

Oxen , 

"  Young  cattle"  (under  2^  years). 

Calves  (under  6  weeks) 

Hogs 

Sucking  pigs , 

Sheep 

Lambs 

Goats 

Geese 

Chickens 

Other  live  poultry 

Hair  and  wool: 

Bristles 

Horsehair 

Prepared  

Hair  of  alpaca,  camel,  etc 

Hair  of  rabbit,  etc 


1902. 


$783,800 

1,536,800 

822,500 

2,156,800 

88,300 

17,800 

10,200 

2,494,600 

2,045,400 

4,388,200 

16,048,800 

874,400 

8,722,300 

570,000 

10,898,700 

6,076,100 

817,000 

77,800 

5,086,100 

433,200 

1,200 

1,900 

27,420,000 


5,427,400 

13,568,900 

835,300 

1,886,400 

75,000 

10,600 

29,700 

8,563,600 

808,700 

7,280,000 

4,763,300 

343,900 

1,606,900 

8,800 

85,600 

200 

15,000 

6,024,200 

2,773,700 

895,800 


1908. 


4,962,300 
1,268,600 

130,200 

344,000 

781,400  LtigitizeT655; 


1928,700 

852,600 

492,400 

1,207,100 

42,100 

13,300 

10,800 

1,761,200 

2,016,300 

6,308,400 

20,637,700 

1,130,800 

8,987,700 

610,700 

11,421,400 

9,462,600 

844,900 

45,000 

6,880,900 

560,500 

1,200 

4.800 

26,667,900 


6,856,100 

14,682,300 

301,100 

1,771,400 

71,200 

16,400 

16,900 

9,662,800 

814,700 

10,041,800 

6,665,400 

296,100 

2,244,100 

5,500 

88,800 

500 

19,0p0 

6,007,600 

2,752,500 

966,100 


1904. 


5,043,000 
1,259,300  i 
133,300  I 
470.800 


$878,600 

447,400 

815,800 

514,800 

86,200 

11,700 

11,200 

1,888,500 

1,992,100 

4,869,200 

19,292,800 

1,472,900 

8,881,000 

680,900 

7,096,900 

14,221,200 

876,800 

87.600 

5,708,200 

660,900 

1,000 

6,900 

26,761,000 


8,788,800 

16.848,9:X) 

228,500 

1,760,800 

64,700 

4,800 

15,700 

8,849,600 

863,200 

11,330,700 

5,542,600 

220,600 

1,717,600 

6,600 

29,600 

600 

9,000 

6,453,800 

2,830,800 

941,100 

5,637,100 

1,870,200 

148,600 

874,600 

^^^822, 500 
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Value  of  animals  and  animal  products  imported  into  Germany  dwing  the  calenr 
der  years  1902,  1903,  ii?0^— Continued. 


Article  im];>orted. 


Hair  and  wool— Continued. 
Wool- 
Raw 

Scoured 

*  Combed 

Miscellaneous 

"Waste  and  shoddy 

Wool  yams 

Mohair  and  alpaca  yams 
Yam  from  cattle  hair 

Total 


1902. 


$46, 

15, 

16, 

1, 

1, 

13. 


559,700 
203,800 
973,900 
290,000 
059,800 
383,500 
676,700 
&'>,900 


318.138,700 


1908. 


$50,010,900 

11,923,100 

13,486,300 

1,238,600 

1,819,700 

14,711,000 

7,084,800 

110,400 


849,413,700 


1904. 


$55, 

10, 

14, 

1, 

3, 

12, 


036,100 
710,500 
423, 5fO 
040,500 
415, ICO 
965,100 
349, 60a 
137.600 


344,265,400 


EXPORTS   OF   ANIMAL    PRODUCTS    TO    FRANCE. 

Below  are  presented  similar  tables  regarding  the  foreign  trade  of 
France  in  animals  and  animal  products  as  have  been  given  for  the 
United  Kingdom  and  Germany.  Contrary  to  the  last-named  coun- 
tries, France  is,  like  our  own  country,  largely  able  to  depend  upon 
her  own  resources  for  such-  quantities  of  these  products  as  are  used  for 
home  consumption.  It  will  be  seen,  however,  from  the  second  table 
that  the  French  purchase  considerable  quantities  of  live  animals,  meat 
products,  dairy  products,  hides  and  skins,  leather,  and  wool.  Chir 
present  trade  in  these  articles  with  the  French  Kepublic  is  very  small. 
There  is,  therefore,  much  room  for  improvement. 

The  first  table  below  shows  that  our  shipments  to  France,  inconsid- 
erable at  best,  declined  about  25  per  cent  last  year  as  compared  with 
1903.  There  was  a  decrease  in  all  the  items  but  two,.of  which  hides 
and  skins  alone  showed  a  healthy  advance. 

Quantity  and  value  of  animals  and  animal  products  purchased  by  France  from 
the  United  States  during  the  calendar  years  1903  and  190 Ji. 

[Complied  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.  1 


Article. 


Horses number.. 

Hides  and  skins  (other  than  f ui*s ) jwunds. . 

Leather  (upper) do 

Beef: 

Canned do 

Salted,  etc do 

Tallow do.... 

Bacon do 

Hams do 

Pork do.... 

Lard  ...;. do 


inai. 


Quantity.       Value. 


977,578 


I 


380,530 

2:m,ooo 

12,729,100 
930,215 


96,385  I 
133,4;J7  j 
..'M9,167  ' 


$94,573 

605,688 

36,958 
14.204 

694,746 
96,027 
10, 418 
12,815 

667,087 


Total ,. 1 2,2:fi,5}l§itzeaDy-^kJLi^vl.519,915 


1904. 


Quantity.  I     Value. 


2,386,779 


3C4,113 

172,970 

6,760,360 

331,779 

26,500 

45,700 

6,002,5b9 


n,coo 

218,524 
448,976 

35,998 
8,812 
380,385 
31,264 
2,990 
3,515 
448,451 
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The  imports  of  animal  products  into  France  from  all  sources  for 
the  past  three  years  (excluding  the  transit  trade)  were  as  follows: 

Value  of  anitnals  and  animal  products  imported  into  France  during  the  calendar 
years  1902^  1003,  and  190^. 

[Compiled  from  '^  Documents  statlstiqaes  r^tmis  par  radminlstration  des  dooaaes  sor  le  cofu 
merce  de  la  Prance,"  published  by  the  French  Government.] 


Article. 


Lire  animals: 

Horses 

Mules 

Cattie 

Sheep 

Ck)at8 

Hogs 

Poultry 

Meats  and  meat  ijroductB: 

Beef,  fresh 

Mutton,  fresh 

Pork,  fresh 

Beef,  salt 

Hams  and  bacon 

Poultry,  dead 

Sausage 

Sausage  casings 

Canned  meats 

Meat  extracts 

P&t^  de  foie  gras 

Tallow 

Lard 

Margarine,  etc 

other  animal  fats 

Eggs 

Egg  yolks  (not  for  food) 
Hides  and  skins  (not  furs) . . 

Hide  cuttings 

Leather 

Wool: 

Raw 

Combed,  colored,  etc 

Wool  waste 

Wool  yams 

Bristles 

Horsehair 

Hair  of  goat,  etc 

Mohair: 

Combed  or  <»rded 

Yarns 

Hair,  other 

Bed  feathers 

Feathers  for  quills 

Dairy  products: 

Butter 

CJheese 

Milk 

Ck>ndensed 


IWSt. 


$8, 


i 

28. 

7, 

65, 

4 
1, 
1, 


851,500 
106,000 

47,100 

087,300 

425.700 

8,900 

84,500 
888,700 

845,500 

87,200 
106,900 

83,000 
841,500 
378.800 
727,000 
234,900 

79,800 
406,200 

41^300 
450,000 
499,100 

23,700 
673,400 
258,200 
248,200 
203,600 
179,100 
076,700 

245,400 

130,300 
258,200 
711,900 
025,600 
637,700 
411,900 

115,200 
,007,200 
169,800 
136,600 
17,600 

,155,000 

,051,100 

12,900 


1908. 


$2,545,900 

162,100 

68,700 

1,946,000 

8,022,000 

n,(H)0 

175,100 

288,600 

816,500 

40.100 

168,100 

87,200 

1,818,000 

871,900 

705,000 

265,800 

n,400 

419,200 

51,100 

2,706^000 

846,300 

14,900 

631,300 

4,973,800 

887,700 

80,8U,100 

176,000 

7,906,400 

68,699,100 

159,600 

5.701,900 

1,S08,200 

1,042,400 

682,300 

890,400 

106,300 

1,237,900 

241,200 

124,300 

17,200 

2,688,500  j 
6,982,500 
10,  KX) 


I 


1904, 


$2,187,400 

177,900 

64,800 

1,819,000 

6,120,600 

9,800 

65,200 

283,100 

292,800 

81,100 

80,700 

41,500 

1,803,400 

888,100 

642,700 

285,800 

71,200 

444,300 

54,600 

1,859,800 

749,000 

6,600 

589,200 

4,566,200 

277,900 

29,253,800 

153,000 

7,057,000 

64,888,900 

134,900 

6,147,500 

1,434,400 

1,020,  f-00 

807,900 

887,700 

64,800 

1,120,600 

8«0,400 

110,200 

15,600 

2,443,200 
6,277,900 

10,800 


i#^.M>v^g  1^.000 
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Value  of  animaU  and  animal  products  imported  into  France  during  the  calendar 
years  1902,  190S,  and  1904— Continued. 


Article. 

1902. 

1908. 

1904. 

Animftl  fertilizer .... 

$835,700 

8,610,400 

61,400 

54,400 

1,089,700 

$792,800 

2,963,100 

135,700 

69,100 

1,199,100 

$912,900 

Bones,  horns,  etc ... , > ...__.......... 

2,728,000 

Bone,  gronnd 

101,800 

Boneblack 

27,800 

Animnl  prodTicte  not  mentioned        

981,400 

Total 

149,580,900 

154,585,800 

146,650,900 

EXPORTS   OF   MEAT   AND   DAIRY   PRODUCTS. 

The  great  bulk  of  our  export  trade  in  animal  products  comes  under 
this  head ;  it  will  therefore  be  of  interest  to  present  some  statements 
giving  details  of  this  important  branch  of  our  foreign  commerce. 
These  will  consist  of  (1)  the  average  annual  unit  prices  obtained 
for  the  various  products  since  1896,  (2)  the  annual  totals  (quantity 
and  value)  of  each  product  sent  abroad  since  1896,  and  (3)  the  dis- 
tribution, by  countries,  of  each  item  in  1904. 

Average  annual  prices  per  pound  of  exports  of  principal  meat  and  dairy  prod- 
ucts, 1896-1904, 


Beef. 

Bacon. 
Cents. 

Hams. 

Salt 
pork. 

Lard. 

Oleo 
oil, 
etc. 

Tal- 
low. 

Butter. 

Year. 

Can- 
ned. 

Fresh. 

Salt. 
Cents. 

Cheeee. 

CenU. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

1896 

8.72 

7.95 

5.48 

7.11 

9.70 

5.04 

5.67 

6.84 

8.90 

14.86 

8.64 

1897 

8.71 

7.97 

5.12 

6.89 

9.64 

5.18 

5.18 

6.05 

8.65 

14.65 

9.08 

1898 

9.11 

8.47 

5.62 

7.89 

9.26 

5.82 

•    5.90 

6.08 

3.94 

16.15 

8.33 

1899 

9.17 

8.74 

6.68 

7.86 

9.70 

5.81 

6.02 

7.10 

4.41 

16.49 

9. 73 

1900 

9.92 

8.98 

5.82 

7.89 

10.61 

6.65 

6.90 

7.29 

5.06 

18.04 

10.86 

1901 

9.83 

9.11 

5.90 

8.80 

10.78 

8.08 

8.50 

7.91 

5.21 

17.26 

9.57 

1902 

10.31 

10.34 

7.15 

10.03 

11.62 

9.57 

10.09 

9.66 

6.28 

18.77 

11.05 

1908 

10.26 

9.10 

6.87 

10.21 

11.87 

9.68 

9.88 

8.64 

5.28 

17.12 

11.78 

1904 

9.93 

9.20 

5.42 

9.85 

10.98 

8.02 

7.86 

7.85 

4.80 

15.74 

10.08 
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The  annual  quantity  and  value  of  each  of  the  meat  and  dairy  prod- 
ucts exported  since  1896  are  as  below: 

Exports  of  meats  and  meat  products  and  dairy  products  for  the  years  1896-1904. 
[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Article. 


Beaf,  canned: 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

Beef,  fresh: 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1908 

1904 

Beef,  .salted,  etc. 

1896 

1S97 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

Tallow: 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1908 

1904 

Bacon: 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1901 


Quantity. 


Pounp*. 

61,168,927 

42,804,831 

87,866,632 

49,893,218 

61,915,746 

63,239,682 

81,362,981 

66,738,931 

62,168,826 

282,925,463 
279,882,690 
267,458,906 
322,635,630 
826,356,676 
354,421,731 
242,015,093 
293,401,813 
262,328,700 

85,893,296 
43,861,117 
48,724,793 
46,066,647 
56,351,147 
62,528,612 
47,198,997 
68.154,646 
64,611,813 

85,449,086 
55,609,096 
106,819,190 
97,213,186 
92,555,436 
51,846,766 
21,365,465 
63,537,840 
62,708,783 

436,859,660 
678,082,822 
619,683,236 
658,005,388 
469,924,828 
447,620,337 
270,141,141 
213,519,817 
252,516,667 


Value. 


16,836,283 
3,728,607 
3,448,240 
4,629,650 
6,150,013 
5,283,782 
8,384,464 
6,850,079 
5,177,926 

22,496,251 
22,296.328 
22,644,040 
28,194.697 
29,807,778 
32,294,877 
25,028,304 
26,692,868 
24,142,806 

4,707,094 
2,244,668 
2,787,8W 
2,617,828 
3,277,680 
8,099,492 
8,876,401 
8,703,177 
2,959,886 

3,336,111 
2,029.735 
4,209,395  j 
4,283.751  ' 
4,674,801 
2,698,692 
1,330,604  I 
3,320,080  \ 
3,012,897  t 

81,067,606 
39.820,382 
45,786,045 
41,008,919 
37,099,980 
39,402,500 
27,101,431 
21, 800, 532 
24,865,126 


Article. 


Hams: 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1908 

1904 

Pork,  salted  or  pickled 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1908 

1904 

Pork,  fresh: 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

Pork,  canned: 

1899a 

1900 

1901 

1902 

1903 

1904 

Lard: 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

19<M 

Mutton: 

1896 

1897 


Quantity. 


Pounds, 
166,912,852 
171,956,663 
220,011,750 
216,546,559 
198,328,048 
230,456,004 
224,982,889 
205,494,949 
188,284,123 

63,544,168 
68,764,530 
116,865,578 
137,573,905 
140,915,057 
127,863,385 
98,262,179 
107,082,084 
106,473,494 

315,345 
4,U5,059 
80,464,516 
84,011,243 
25,576,766 
40,348,780 
31,171,784 
20,900,601 
14,896,636 

8,570,524 
9,368,005 
9,341,262 
13,044,954 
10,817,461 
10,616,238 

526,320,203 
630,060,611 
736,636,222 
690,068,669 
609,473,372 
607,266,176 
504,153,355 
635,375.757 
563,520,159 


Value. 


312.431 


uigitl 


$15,224,842 
16,681,650 
20,384,650 
21,015.636 
21,043,597 
24,739,003 
26,161,091 
24,383,626 
20,576,889 

3,204,986 
3,663,945 
6,804,048 
7,996,794 
9,880,616 

10,2M,695 
9,404,636 

10,367,223 
8,542,188 

18,161 
289,287 
2,027,666 
2,834,826 
1,987,566 
8,224,726 
2,764,950 
1,962,557 
1,292,854 

270,577 

744,197 

744, 456 

1,240,331 

1,127,495 

1,037,637 

29,821,308 
32,622,409 
43, 440, 170 
41,531,142 
42,033,597 
61,626,346 
50,869,599 
50,224,669 
44,304,628 
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Exports  of  meats  and  meat  products  and  dairy  products  for  the  years  1896-1904 — Cont'd. 


Article. 


Mutton— Continued. 

1898 

1899 , 

1900 

1901 

1902 

1903 

1904 


Oleo  oil  and  oleomar- 
garine: 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1901 


Sausage  and  sausage 
meats: 

1900a 

1901 

1902 

1903 

1901 


Quantity. 


Pounds. 
285,527 
719,399 
735,676 
298,700 
3,790,019 
2, 7S0. 265 
599,902 


120,686,267 
122,055,911 
142,272,339 
144,438,709 
164,321,706 
168, 923, 216 
114,482,615 
159,492.029 
160, 549, 112 


5,867,982 
7, 1 10. 3S3 
6, 328, 527 
6.262,081 
5,874.715 


Value. 


Sausage  easing?: 

1896 , 

1897 

1898 , 

1899 

1900 

1901 

1902 

1903 

1904 

Meat     product**     not 
specified: 

1896 

1897 

1898 

1899 

1900 

1901 


«22,147 
67,290 
53,215 
22,815 
819,827 
258,384 
47,091 


8,255, 
7,891, 
8,654, 
10,241, 
11,985. 
18,451 
11,124. 
13,780, 
12,609, 


543,804 
699,  JWl 
672, 770 
586,384 
640,168 

1,686,930 
1,677,033 
1, 762, 431 
1,899,164 
2,931.603 
2, 822, 496 
1,755,293 
2,220,126 
2,606,879 


2, 413, 281 
8, 243, 188 
5, 190, 547 
5,810,965 
5.015,000 
5,672,446 


Article. 


Quantity. 


Meat     products     not 
specffled— Ckmfd. 

1902 

1903 

1904 

Poultry  and  game: 

.1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

Butter: 

18% 

1897 

1898 ' 

1899 1 

1900 ! 

1901 j 

1902 ' 

1903 1 

1904 1 

Cheese:  ' 

1896 1 

1897 ! 

1898 ^ 

1899 1 

1900 

1901 

1902 ! 

1903 , 

1904 

Milk:  I 

1896 

1897 

1898 

1H99 

19'J0 

1901 

1902 

1903 

1904 


Pounds. 


27,220,218 
80.914,788 
16,034.189 
27,309,869 
13.283,567 
24,249.465 
8,959,816 
9.846,516 
13,880,287 

44.580.284 
60,180.661 
40.528.994 
84,686.833 
54.069.049 
81.896,116 
19.095.4S8 
19,634,239 
19, 128, 902 


Value. 


•4,487,«S 
4. 215, 131 
3,93^934 

51,9S1 

«6,S16 

91.819 

236,822 

679,440 

866,322 

847,430 

1,138,816 

1,076.946 

3,909.900 
4,497.878 
2.428,143 
4,502,744 
2,396,062 
4.1»4.9e6 
1,681,723 
1.600,323 
2,184,082 

8,846,708 
5,482,371 
8,376,818 
3,376,108 
6,649,254 
8.006,344 
2,109.347 
2.3(h>,118 
1,928.639 

897.181 
636,370 
692,925 
1.188,057 
1,288,127 
1,646,579 
1.090,051 
1,<H8,063 
1,849,513 


a  Included  in  "All  other  meat  products"  previous  to  1899. 
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The  following  table  shows  the  gfeographical  distribution  (by  quanti- 
ties and  values)  of  each  of  the  above  products  for  the  calendar  year 
1904. 

Qitantity  and  value  of  exports  of  meat  and  meat  products  and  dairy  produds  for  the 
calendar  year  1904i  ^V  countries. 

[Compiled  from  reports  of  the  Bureau  of  Statintlcs,  Department  of  Commerce  and  lAbor.} 


Article,  and  country  to  which  exported. 


Beef,  canned: 

United  Kingdom 

Belgium 

France  

Germany , 

Italy 

Netherlands 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras. 

Mexico 

Cuba 

Other  West  Indies  and  Bermuda 

Argentina , 

Brazil , 

Colombia 

Other  South  America 

Chinese  Empire '. 

British  East  Indies . , 

Hongkong  

Japan  

British  Australasia 

Philippine  Islands , 

Other  Asia  and  Oceania 

British  Africa 

All  other  Africa 


Total 

Beef,  fresh: 

United  Kingdom 

British  North  America 

West  Indies  and  Bermuda 

Other  countries 

Total 

Beef,  salted,  etc.: 

United  Kingdom - 

Belgium 

France 

Germany 

Netherlands 

Other  Europe 

BritL«<h  North  America 

Central  American  States  and  British  Honduras  . 

Mexico 

Cuba 

Other  West  Indies  and  Bermuda 


Quantity. 


Pounds. 

36,398.244 

$3,666,810 

615,655 

51,553 

864,113 

35,998 

1,221.VH)0 

119,850 

119,120 

12,055 

432,506 

42,512 

1,274,618 

124,058 

649.764 

64,718 

207,283 

19,630 

258,610 

26,931 

91,699 

8,111 

534,969 

62,308 

6,837 

712 

67,369 

7,063 

39,049 

3,906 

258,225 

25,591 

597,090 

72,468 

151,170 

14.522 

178,419 

17,527 

8,649,419 

242,329 

161,689 

14,247 

160, 789 

15, 168 

66,675 

6,822 

8,888,756 

4^13, 431 

914,859 

89,716 

62, 158, 326 

5. 177. 926 

260,875,769 

24,017,3M 

252, 565 

25.913 

1,044,315 

a5,440 

166,051 

13,601 

262,328,700 

24.142,308 

16,295,128 

2,655,351 

172,970 

6,976,156 

1,085,500 

3,744,115 

6,654,024 

1,018,496 

21,171 

43,345 

6,300,768 


Value. 


904.370 

133,874 

8,812 

406,950 

57,694 

202,403 

325.088 

68,659 

1,385 

2,521 

343.936 


uigitizeci  Dy 


i^oogie 
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Quantity  and  value  of  e3:port8  of  meat  and  meat  products  and  dairy  products  for  the 
calendar  year  1904,  by  countries — Continued. 


Article,  and  country  to  which  exported. 


Quantity. 


Value. 


Beef,  salted,  etc.— Continued. 

Brazil 

Chile 

Colombia 

Other  South  America 

Asia  and  Oceania 

British  Africa 

All  other  Africa 

Other  countries 


Total. 


Tallow: 

United  Kingdom 

Belgium 

France 

Qermany 

Italy 

Netherlands 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras . 

Mexico 

Cuba 

Other  West  Indies  and  Bermuda 

Brazil 

Chile 

Colombia 

Other  South  America 

Asia  and  Oceania 

Other  countries 


Total. 


Bacon: 

United  Kingdom 

Belgium 

France 

Germany 

Netherlands 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras . 

Mexico 

Cuba 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia 

Other  South  America 

Chinese  Empire 

Philippine  Islands 

Other  Asia  and  Oceania 

British  Africa 

All  other  Africa 


Total. 


Pounds. 

25,250 

126,930 

222,677 

2,891,490 

5,250,405 

1,019,425 

178,717 

29,900 


54,611,813 


83,840,483 

2,219,783 

6,760,360 

7,187,736 

2,131,519 

1,612,060 

8,403,351 

100,872 

2,067,664 

485,714 

513,538 

1,093,047 

71,194 

250,971 

176,620 

722,362 

*87,082 

44,927 


62, 708, 783 


208,901,184 

10,698,764 

831,779 

6,423,847 

2,763,205 

18,249,795 

3,142,153 

244,080 

811,827 

4,554,419 

172,634 

856,116 

17,693 

169,884 

145,250 

86,614 

418,699 

840 

82,884 


252,516,667 


$1,455 
600,482 

11,965 
158,505 
269,376 

55,024 

10,068 
1,410 


2,959,886 


109,851 

820,385 

855,594 

103.302 

81,080 

158.262 

400,131 

112.424 

21,887 

25,125 

56,486 

4.397 

12,089 

10,154 

41,510 

2,190 

4,097 


8,012,897 


20,964,520 

882,119 

31,264 

561,843 

264,542 

1,172,470 

820,623 

25,582 

43,920 

395.829 

20.292 

81,139 

1,932 

17,282 

21,778 

12,618 

44,847 

82 

8,049 


24,865,126 
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Quantity  and  vatUe  of  exports  of  meat  and  meat  products  and  dairy  products  for  the 
calendar  year  1904^  by  countries — Continued. 


Article,  and  country  to  which  exported. 


Quantity. 

Value. 

Pounds. 

168,061,786 

$18,364,844 

6,311,776 

662,370 

26.500 

2,990 

208,867 

22,059 

602,099 

65,398 

1,466,618 

166,262 

2,461,758 

299,766 

422,014 

48,496 

767,897 

100,418 

4,685,833 

466,701 

1,829,225 

201,497 

18,118 

2,029 

73,718 

8,607 

343,112 

40,591 

270,163 

82.660 

234,714 

34,027 

1,245 

168 

111,292 

16,203 

146,347 

21,446 

831,696 

89,021 

2,811 

333 

7,635 

1,016 

188,284,123 

20,576,889 

10,616,238 

1,037,537 

74,639,498 

6,324,666 

3,726,009 

266,121 

46,700 

3,516 

2,275,558 

189,428 

1,526,284 

117,994 

8,600,815 

622,314 

9,747,044 

705,504 

1,754,927 

142.045 

8,722,926 

269,303 

9,402,654 

697,935 

633,301 

41,280 

82,900 

6,719 

2,828,925 

216,862 

1,700 

143 

148,527 

12,441 

2,282,130 

215,643 

18,990 

1,470 

82,242 

2,660 

121,370,130 

9,835.042 

214,119,382 

16,591,818 

24,739,345 

1,976,700 

6,002,589 

418,451 

172,337.675 

13,704.402 

3,858,519 

301,447 

Digitized  Dy  Vo 
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Hams: 

United  Kingdom 

Belgium 

France 

Germany 

Netherlands 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras . 

Mexico 

Cuba 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia 

Venezuela 

Other  South  America 

Chinese  Empire 

British  Australasia 

Philippine  Islands 

Other  Asia  and  Oceania 

British  Africa 

All  other  Africa 

Other  countries 


Total. 


Pork,  canned 

Pork,  fresh  and  salted: 

United  Kingdom 

Belgium 

France 

Germany 

Netherlands 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras . 

Cuba 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia 

Other  South  America 

Philippine  Islands 

Other  Asia  and  Oceania 

British  Africa 

All  other  Africa 

Other  countries 


Total ». 

Lard: 

United  Kingdom 

Belgium 

France 

Germany 

Italy 
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Quantity  and  value  of  exports  of  meat  and  meal  products  and  dair^  products  for  Qu 
calendar  year  1904,  by  countries — Continued. 


Article,  and  country  to  which  exported. 


Quantity. 


Value. 


Lard— Con  tlnued. 

Netherla»ids 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras . 

Mexico 

Cuba 

Other  West  Indies  and  Bermuda 

Argentina 

Brazil 

Chile 

Colombia 

Venezuela 

Other  South  America 

Philippine  Islands 

Other  Asia  and  Oceania 

British  Africa 

All  othw  Africa 

Other  countries 


Total. 


Lard  compounds,  etc  , 
Mutton 


Olco  and  oleomargarine: 

United  Kingdom 

Germany 

Netherlands 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras  . 

Mexico 

West  Indies  and  Bermuda 

Colombia 

Other  South  America 

Asia  and  Oceania 

Other  countries 


Total. 


Poultry  and  game 

Sausage  and  sausage  meats 

Sausage  casings 

All  other  meat  products 

Butter: 

United  Kingdom 

German  y 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras  . 

Mexico 

Cuba ^ 

Other  West  Indies  and  Bermuda 

Braail 

Colombia 


Pound*. 

62,053,173 

25,359,631 

2,030,660 

2,246,493 

2,957,868 

21,758,642 

7,479.497 

35.655 

8,067,896 

683,879 

2,240,068 

8,518,196 

4,412,480 

233,353 

1,374,194 

2,648,215 

463,820 

540 


563,520,159 


58,147,716 
699,902 


9. 849, 180 

28,015,125 

90,635,064 

28,177,410 

1,212,175 

191,816 

107,276 

2,153,466 

12,507 

82,117 

76, 124 

87,863 


160.549.112 


5,874,715 


8,018,071 
778,374 
428,851 
768,963 
312,957 
606,887 
115,254 

1,122,386 

914,333 

91,903 


$6,084,306 

1,955,716 

165,719 

167,468 

240,532 

1,593,066 

649,364 

3.040 

262,468 

50,157 

165,843 

264,121 

379.958 

22,174 

102,246 

239,596 

36,480 

42 


44,304,628 


8,375,018 
47,091 


768,474 

2,230,7a 

7,114,158 

2.148,0)6 

97,276 

17,096 

13,586 

205,948 

1,207 

7,720 

6.110 

4.509 


12.609,896 


1,075,946 

640,168 

2,606,879 

3,984.934 


1,211,119 
116,533 

65,834 
141,673 

69,961 
109,886 

24,022 
I8t,809 
120,082 

16,488 
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QuantUy  and  value  of  exports  of  meat  and  meat  products  and  dairy  products  for  the 
calendofr  year  1904j  by  countries — Continued. 


Article,  and  country  to  which  exported. 


Butter— Continued. 

Venezuela 

Other  South  America 

Chinese  Empire 

Japan .-: 

Philippine  Islands 

Other  Asia  and  Oceania  . 

British  Africa 

All  other  Africa 

Other  countries 


Total. 


Cheese: 

United  Kingdom 

Germany 

British  North  America 

Central  American  States  and  British  Honduras . 

Mexico 

Cuba 

Other  West  Indies  and  Bermuda 

BrazU 

Colombia 

6ther  South  America 

Chinese  Empire 

Japan  

Philippine  Islands 

Other  Asia  and  Oceania 

Other  countries 


Total. 


Milk. 


Quantity. 


Pounds. 

611,215 

88,488 

19,563 

66.806 

5,384 

30,424 

875 

295 

8,253 


13,880.287 


17, 


169,811 
28,1))6 
82,725 

278,031 

862,126 
79,  Wl 

679,308 

465 

27,621 

5,562 

170,908 
24,985 
2,153 

211,553 
15,565 


19, 128, 902 


Value. 


$83,777 

14,767 

4,458 

14,726 

944 

7,296 

175 

72 

490 


2,184,082 


1,675,482 

2,917 

10,968 

85,988 

46,941 

18,465 

84,874 

21 

8,314 

735 

21,709 

3,229 

818 

27,877 

1,811 


1,928,639 


1,849,513 


HIDES  AND   SKINS. 

The  various  classes  of  hides  and  skins  (other  than  furs)  form  by  far 
the  larg"est  item  of  our  imports  of  animal  products;  their  annual  value 
exceeds,  in  fact,  that  of  all  the  other  imports  combined.  In  point  of 
value  the  most  important  of  the  classes  is  goatskins  (not  Angora), 
nearly  one-half  the  total  of  1^4  going  for  them.  They  are  admitted 
free  of  duty.  The  next  largest  class  is  cattle  hides,  paying  a  duty  of 
15  per  cent;  after  which  come  sheepskins  (free)  and  calfskins  (free). 
The  most  recent  unit  figures  of  the  above  are:  28  cents  per  pound  for 
the  goatskins;  16  cents  per  pound  for  sheepskins;  13  cents  for  the 
cattle  hides,  and  17  cents  for  the  calfskins. 


Digitized  by 


Google 


494 


BUREAU    OF   ANIMAL   INDU8TBY — 2l8t   REPORT. 


The  annual  imports  and  exports  (quantity  and  value)  of  hides  and 
skins  since  1896  were  as  follows: 

Imports  and  exports  of  hides  and  skins  for  the  years  1896-1904- 
[Compiled  from  reports  of  the  Bureau  of  Statistics,  Depsirtment  of  Commerce  and  Labor.] 


i 

Calendar  year. 

Impo 
Quantity. 

rte. 

Export*;. 

Value. 

Quantity. 

Value. 

1896 

Pounds. 
146,159,006 
286,372,088 
256,188,970 
818,261,631 
807,315,840 
310,539,594 
325,106,631 
289,001,032 
300,860.692 

«20,713,528 
38,230,749 
39,906,373 
61,127,659 
51,687,993 
56,565,388 
67,732,897 
53,280,944 
57,618,149 

Pounds. 
42,009,166 
18,778,031 
11,397,129 

7,514,488 
10,635,394 

8,736,496 
10,991,603 
21,251,807 
24,614,226 

$3,481,364 

1897 

1,553,622 

1898 

1.018.433 

1899 

769,927 

1900 

1,051,436 

1901 

860,961 

1902 

1,025,167 

1903 

2,078,414 

1904 

2,430,894 

The  geographical  distribution  of  the  imports  and  exports  for  the 
year  1904  are  shown  next. 

Quantity  and  value  of  imports  and  exports  of  hides  and  skins  {other  than  furs)  for  the  cal- 
endar year  1904- 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Country  from  which  imported  or  to  which 

Imports. 

Expc 
Quantity.   ' 

rts. 

exported. 

Quantity.    |     Value. 

Value. 

United  Kingdom 

Pounds.     1 
31,616,319  '  K^  fUh  ORi 

Pounds. 
2,803,081 

663,436 
2,386.779 
6,298,092 
4.3)7,162 
2.106,755 
6,818,002 

156,586 

$287,861 

Belfirium 

62,323 

France 

20.291,382 
19,454,591 

4,076,826 
4,166,937 

218  524 

Germany 

482,032 

Netherlands 

446,607 

Other  Europe 

49,812,593 
26,049,384 
15,342,728 
4,032,297 
1,991,939 
69,742,723 
43,583,637 

9,651,365 
2,384,523 
3,279,661 
6M,456 
412,236 
11,808,606 
8,717,310 

208,078 

British  North  America 

717,808 
12,990 

Mexico 

Central  America 

West  Indies  and  Bermuda 

8,827 

836 

South  America 

East  Indies 

Jaoan 

17,766 
7,690 

2,067 

Other  Asia  and  Oceania 

26, 437, 393 
3,605.606 

6,243,168 
789, 109 

773 

Africa 

Other  countries 

10,060 

1,005 

Total 

800,860,592 

57,618,149 

24,514,226 

2,430,894 

It  may  be  interesting  to  show  in  a  general  way,  by  means  of  the 
table  below,  the  total  value  of  the  skins  (raw  and  manufactured)  of  the 
common  goat  which  enter  our  country  annually.  It  is  proper  to  state, 
however,  that  about  half  of  the  gloves  are  of  sheep  origin.^-^  ^ 
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J^atement  of  annual  imports  ofgoaUkinSf  morocco  leather,  and  gloves  for  the  years  1896- 

1904^ 

[Comi>iled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Calendar  year. 

Goatskins. 

Morocco 
leather. 

Gloves. 

Quantity. 

Value. 

Value. 

Value. 

1896 

PoundM. 

88,882,284 

69,177,666 

$8,806,609 
13,800,604 
16,854,480 
20,992,949 
19,008,097 
25,265,670 
24,171,669 
23,441,687 
25,962,620 

$2,808,822 
8,748,841 
2,462,655 
2,881,036 
2,940,949 
2,399,603 
2,037,566 
2,030,889 
2,136,824 

$6, 618, 811 

1897 

6,337,410 
6,686,464 
5,544.871 
6,483,941 

1896 

1899 

65,646,670 
80,064,588 

1900 

69,104,872 
88,043,928 
83,115.160 
82,082,437 
95,447,448 

1901 

5,060,224 

1902 

6,185,690 

1903 

6,447,879 
4,686,218 

1904 

LEATHER  AND  LEATHER  BiANUFACTURES. 

The  product  of  our  tanneries  and  leather  factories  forms  a  large 
and  increasing  portion  of  our  foreign  trade.  The  imports  of  leather 
consist  almost  wholly  of  morocco  skins  and  dressed  upper  leather,  in 
about  equal  parts.  Of  the  total  amount  which  we  received  for  our 
exports,  about  two-thirds  is  for  upper  leather  and  one-third  for  sole 
leather. 

It  will  be  seen  from  the  detailed  statement  below  that  about  four- 
fifths  of  the  imports  of  leather  manufactures  are  gloves,  the  remain- 
der being  too  unimportant  to  mention  separately.  Boots  and  shoes 
are  the  large  item  in  the  exports;  4,806,279  pairs  were  sent  out  of  the 
country  last  year,  the  total  value  of  which  was  $7,319,776. 

The  annual  totals  of  the  imports  and  exports  since  1896  are  as  below: 

Value  of  imports  and  exports  of  leather  and  leather  manufactures  for  the  years  1896-1904. 
[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Calendar  year. 

Leather. 

Leather  manufactures. 

Imports. 

Exports. 

Imports. 

Exports. 

1896 

$5,104,671 
6,873,726 
5,236,171 
5,750,987 
6,196,687 
5,507,877 
5,061,861 
5,186,406 
5,061,966 

$16,279,947 
16,321,849 
18,682,843 
22,104,451 
21,297,539 
•21,776,362 
22,820.39$ 
23,697,409 
26,710.894 

$6,103,713 
6,789,576 
6,113,256 
6,143,880 
7,101,109 
5,868,628 
6. 160, 409 
6,571,844 
6,808,249 

$2,597,610 

1897 

2,904,819 

1898 

8,283,979 

1899 

4, 706, 382 

1900 

5, 871, 475 

1901 

7,173,087 

1902 

7,780,676 

1903 

9,036,196 

1904 

9,114,098 

H.  Doc.  467,  58-^ 33 
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The  details  of  our  foreign  trade  in  leather  and  leather  manufactures 
for  1904  are  shown  in  the  accompanying  table. 

QwintUy  and  value  of  imports  and  exports  of  leather  and  leather  manufactures  for  the 

calendar  year  1904' 
[Compiled  from  reports  of  the  Bureau  of  StatisticB,  Department  of  Commerce  and  Labor.] 

IMPORTS. 


Article  and  country  of  import  or  export. 


Quantity. 


Value. 


Leather: 

Band  or  belting  and  sole  leather 

CalfskiUB,  tanned,  etc 

Skins  for  morocco 

Upper  leather  and  skins,  dressed,  etc. 

Total  leather 

Leather  manufactures: 
Gloves— 

Belgium 

France 

Germany 

Other  £urope 

Other  countries 


Total , 

All  other  manufactures. . 


Total  manufactures. 


Pounds, 


956,366 

672,918 

2,136.824 

2,196,867 


6,061,966 


66,183 
1.721,942 
1,790,786 
1,066,664 


4,636,213 
1,172,086 


5,806,249 


EXPORTS. 


Sole  leather: 

United  Kingdom 

Belgium 

Germany 

Italy 

Netherlands 

Other  Europe. 

British  North  America 

West  Indies  and  Bermuda . 

South  America 

Japan 

British  Australasia 

Philippine  Islands 

Other  Asia  and  Oceania. . , . 

British  Africa 

Other  Africa 

Other  countries 


Total 

Upper  and  other  leather: 

United  Kingdom 

Belgium , 

France 

Germany 

Italy 

Netherlands 

Other  Europe 

British  North  America. 


Pounds. 

80,597,069 

795,269 

18,112 

68,681 

158,829 

1,717,158 

506,445 

88,689 

5,064 

9,837,493 

104,901 

14.236 

197,175 

225,713 

2,868 

89,141 


48,870,288 


$5,622,475 

166,601 

8,664 

18,287 

29,976 

844,796 

95,144 

7,100 

1,156 

2,227,577 

82,241 

8.906 

61,829 

50,154 

443 

24,881 


8,685,190 


uigitized  Dy  '' 


11,097.975 
742,181 
448,976 
991,187 
65,892 
1,179,820 
682,545 
689,088 
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QuantUy  and  value  of  imports  and  exports  of  leather  and  leather  manufactures  for  the 
calendar  year  iP(?-^Continued. 


EXPORTS— Continued. 


Article  and  country  of  Import  or  export. 


Quantity. 


Value. 


Upper  and  other  leather— Continued. 

Central  American  States  and  British  Honduras  . 

Mexico 

Cuba 

Other  West  Indies  and  Bermuda 

Argentina 

Brazil 

Chile 

Colombia 

Venexuela 

Other  South  America 

British  Australasia 

Philippine  Islands 

Other  Asia  and  Oceania 

British  Africa 

Other  Africa 

Other  countries 


Total 

Total  leather. 


Boots  and  shoes: 

United  Kingdom 

Belgium 

France 

Germany 

Netherlands , 

Other  Europe 

British  North  America 

Centra]  American  States  and  British  Honduras . 

Mexico 

West  Indies  and  Bermuda 

Colombia 

Other  South  America 

Bri  tlsh  Australasia 

Philippine  Islands 

Other  Asia  and  Oceania 

British  Africa 

Other  Africa 

Other  countries 

Total 

Harness  and  saddlery 

All  other  manufactures 


Pounds. 


Total  manufactures. 


Pairs, 

809,556 

24,963 

21,464 

124,591 

7,837 

45,258 

559,691 

211,235 

560,890 

1,680,629 

103,718 

106,220 

888,082 

64,745 

86,887 

113,596 

7,085 

432 


4,806,279 


$129,088 
65,620 
200,254 
252,980 
98,957 
39,705 
85,863 
66,938 
49,171 


807.686 
18,606 

450,855 

87,812 

25,006 

197 


18,025,204 


26,710,894 


1,757,724 

58,910 

67,578 

291,177 

11,978 

91,905 

944,247 

267,586 

878,536 

1,585.909 

140,733 

164,328 

644.270 

106,581 

65,841 

229,841 

16,253 

1,879 


7,319,775 

478,970 

1,315,358 


9,114,098 


WOOL  AND  WOOL  MANUFA0TUKE8. 


Raw  wool  is  one  of  the  mast  important  of  our  imports  of  animal 
products.  We  therefore  show  our  foreign  trade  in  this  product  in  as 
much  detail  as  the  oflScial  returns  will  permit.  The  figures  relating 
to  the  manufactures  of  wool  are  also  given  for  purpos^tj^dq^n^p^'ipqn.^^ 
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IMPORTB. 


The  two  tabular  statements  of  the  imports  given  below  show  (1)  the 
total  annual  purchases  of  each  class  since  1892  and  (2)  the  different 
countries  from  which  the  supply  of  1904  originated,  giving  the  quan- 
tity and  value  credited  to  each.  It  will  be  noticed  that  last  year's 
figures  are  remarkable  for  the  increased  receipts  of  the  better  classy 
of  wool — the  merino  wools  and  the  combing  wools.  The  advance  in 
the  total  value  of  the  former  amounted  to  upward  of  50  per  cent,  and 
the  total  of  the  combined  wools  increased  100  per  cent.  It  should  be 
noted  that  the  heavy  totals  of  the  years  1895  to  1897  in  the  first  table 
were  caused  by  changes  in  the  tariff;  the  years  named  were  the  **  free- 
wool"  years. 

The  total  annual  receipts  since  1892  of  the  several  classes  of  wool, 
together  with  the  manufactures,  were  as  follows: 

Vcdue  of  imparts  of  wool  and  wool  manufactures  for  the  years  ISSf-lOOi- 
[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Calendar  year. 

Clanl 

(clothing 

wool). 

Class  2  a 

(combing 

wool). 

ClasB8 

Manuf^MV 
tures. 

Total. 

1892 

$9,309,640 
5,378,288 
5,315,919 
19,657,912 
13,077,712 
38,953,828 
4,689,220 
2,808,680 
8,498,228 
5,726,006 
7,833,855 
6,942,447 
10,980,098 

$1,375,651 

895,266 

1,166,150 

4,092,656 

2,032,169 

6,946,102 

801,887 

1,499,276 

2,235,096 

981,294 

2,008,527 

2,635,065 

5,255,792 

$10,605,848 

7,485,045 

6,780,448 

10,019,591 

7.311,538 

12,532,800 

6,646,019 

7,856,688 

8,476,788 

7,310,182 

10,252,845 

18,234,252 

13.U9,46e 

$87,515,445 
80,238,506 
17,342,682 
60,319,881 
87,109,868 
29,380,284 
13,884,296 
14,696,847 
15,806,112 
15,604,582 
18,771,774 
19,321.604 
16,131,786 

$58,708,084 
44,182,066 
80,605,194 
94,069,^0 
59,580,777 
82,762,214 
25,420,872 
26,256,491 
85,016,174 
29,621,904 
88,862,001 
42,138,288 
46,487,129 

1898 

1894 

1896 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

o  Includes  mohair,  camels'  hair,  etc. 

The  detailed  imi)orts  of  1904  were  as  below: 

QiianHty  and  value  of  imports  of  wool  and  wool  manufactures  (including  hair  of  goat^ 
comely  etc. )  for  the  calendar  year  1904y  by  countries. 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Country  from  which  imported. 

Quantity. 

Value. 

Class  1.— Clothing  wool. 
United  Kingdom 

Pounds. 
24,842,665 
651,600 
17,766,098 
11,169,818 
2,755,918 

$4,965,604 

142,  UO 

2,795»«76 

2,518,684 

573,269 

France 

South  America 

Asia  and  Oceania 

Other  countries 

Total 

56,685,984 

10,980,008 

uigitiJ 
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Qwmtity  and  vcUue  of  imports  of  wool  and  wool  manafactwres  (indiAding  haikr  of  goat, 
oamelf  etc. )  for  the  calendar  year  1904,  by  countries — Oontinned. 


Goontry  from  which  imported. 


Quantity. 


Valoe. 


Class  2.—0(mb4ng  vfool. 


United  Kingdom 

Other  Europe 

British  North  America . 

South  America 

Asia  and  Oceania 


Total. 


Class  Z,^Oarpet  wool. 


United  Kingdom 

France 

Germany 

Other  Europe 

British  North  America. . . 

South  America 

Chinese  Empire 

Other  Asia  and  Oceania. 
Other  countries 


Total 

Total  unmanufactured  . 

Carpets  and  carpeting: 

United  Kingdom 

Other  Europe 

Japan 

Other  Asia  and  Oceania  . 
Other  countries 

Total 

Clothing... 


MANUFACTUBKS. 


Cloths: 

United  Kingdom. 
Austria-Hungary. 

Belgium 

France 

Germany 

Other  Europe 

Other  countries . . 


Total. 


Dress  goods: 

United  Kingdom 

France 

Germany 

Other  Europe 

Other  countries 

Total 

All  other  manufactures . . . 

Total  manufactures . 


18,782,075 

1,706,668 

1,768,706 

617,896 

19,964 


22,883,708 


22,784,198 

8,869,862 

647,987 

82,884,669 

U 

9,621,822 

24,890,829 

18,890,879 

12,914 


107,062,996 


186,672,688 


Square  yards. 

167,408 

899,601 

609 

108,180 

6,660 


667,148 


Founds. 

1,962,186 

168,126 

196,638 

165,275 

1,156,486 

5,765 

6,848 


8,645,168 


•4,260,682 

462,877 

864,947 

182,148 

5,288 


5.256,792 


8,876,001 

441,709 

69,881 

8,806,840 

2 

1,025,694 

2,681,869 

1,778,727 

706 


18,119,469 


29,856,844 


848,867 
1,604,434 

1,246 
870,397 

9,719 


2,284,668 


1,803,965 


2,147,421 

138,722 

192,368 

206,748 

1,106,285 

6,557 

7,087 


8,807,088 


Square  yards. 

26,581,140 

9,476,224 

4,815,425 

185,627 

80,479 


4,873,819 

2,889,883 

1,067,865 

57,991 

7,690 


41,088,795 


7,846,098 


989,976 


16,181,758 
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Domestic  exports  of  these  products  are,  of  course,  very  insignificant 
compared  with  the  imports.  The  accompanying  tables  show  the  total 
annual  value  of  the  shipments  since  1892  and  such  details  of  the  trade 
of  1904  as  are  given  in  the  official  returns: 

Value  of  exports  of  wool  and  wool  manufactures  for  the  years  1892-1904- 
[Compiled  from  reports  of  the  Bureau  of  StatiBtlcs,  Department  of  Commerce  and  Labor.] 


Calendar  year. 

Raw  wool. 

Manufac- 
turee. 

Total. 

1892 

138,799 

36,189 

282,162 

689,874 

968,866 

144,608 

14,406 

566,295 

59,388 

16,089 

68,814 

48,847 

20,998 

$278,885 

559,879 

736,860 

782,855 

945,108 

1,058,966 

1,020,810 

1,229,539 

1,429,788 

1,581,972 

1,588,068 

2,002,918 

1,971,400 

1812,684 

1898 

595,518 

1894 

968,522 

1895 

1,472,729 
1,918,969 

1896 

1897 

1,203,564 

1898 

1,035,216 

1899 

1,795  834 

1900 

1.489,071 
1,547,011 
1,651,872 
2,046,260 
1.992,898 

1901 

1902 

1903 

1904 

QuanJtUy  and  value  of  exports  of  domestic  wool  and  wool  manufactures  for  the  calendar 

year  1904- 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Articles. 

Quantity. 

Value. 

Raw  wool 

Pounds, 
188,851 

120,998 

Manufactures: 

Carpets 

Yards. 
77,776 
16,847 

61,461 

Dress  goods 

10,759 

Flannels  and  blankets 

77,400 

Wearing  apparel 

1,527,658 

All  other 

294,122 

Total 

1,971,400 

COMMERCE  WITH  CUB  NONCONTIGUOUS  TERRITORIES. 

The  last  series  of  tables  will  represent  our  trade  in  animals  and  ani- 
mal products  with  the  principal  outlying  territories  of  our  country, 
namely,  Alaska,  Hawaii,  Porto  Rico,  and  the  Philippine  Islands. 
These  tables  are  submitted  for  the  infoimation  which  they  convey 
rather  than  for  the  importance  of  the  trade.  It  will  be  seen  that  in 
only  two  of  the  four  territories — Alaska  and  Porto  Rico— does  the 
total  trade  exceed  $1,000,000  in  value  annually.     The  quantities  and 
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values  of  the  several  articles,  both  to  and  from  each  one  of  the  terri- 
tories, are  given  in  comparative  form  for  the  past  two  years.  As  is 
the  case  throughout  this  article,  the  amounts  in  every  instance  refer 
to  domestic^ products  only;  foreign  commerce,  which  is  quite  consid- 
erable with  the  Philippine  Islands,  is  excluded. 

As  none  of  the  territories  named  is  a  large  producer  of  animal 
products,  the  movement  of  the  commerce,  as  shown  by  the  tables,  is 
practically  all  one  way.  The  only  item  of  any  size  which  comes  to 
the  United  States  is  hides  and  skins,  most  of  which  come  from  Hawaii, 
with  Porto  Rico  not  far  behind. 

The  details  of  the  trade  with  each  territory  are  as  follows: 

Commerce  qf  the  United  Stales  in  animals  and  animal  products  with  Alaska  for  the 
calendar  years  190S  and  1904* 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 
SHIPMENTS  FROM  UNITED  STATES  TO  ALASKA. 


Article. 


1906. 


Quantity.       Value. 


1904. 


Quantity.       Value.. 


als: 

Cattle 

Hogs 

Horses 

Mules 

Sheep 

All  other,  including  fowls 

Bones,  hoofs,  horns,  etc 

Eggs 

Feathers 

Glue 

Grease,  etc 

Hair  and  manufactures 

Hides  and  skins  (other  than  furs). 
Leather: 

Sole  leather 

Upper  leather 

All  other 

Lard  oil 

other  animal  oil 

Meat  products: 

Beef- 
Canned 

Fresh 

Salted,  etc 

Bacon 

Hams 

other  pork 

Lard 

Lard  compounds,  etc 

Tallow 

Mutton 

Oleomargarine 

Sausage 


.number. 

do... 

do... 

do... 

do... 

do... 

do... 

..dozens. 


1,268 

1.142 

888 

45 

18,856 


.pounds. 


.pounds. 
do... 


.pounds. 


.do... 
.do... 
.do.., 
.do... 
.do... 
-do... 
.do... 
.do... 
.do... 
.do... 
.do... 
.do... 


620,816 
421 


57 
1,604 


8,814 
165 


296,882 

1,929,425 

412,064 

636,388 

604,046 

266,222 

899,643 

20,842 

5,942 

225,081 

900 

98,287 


$58,603 
12,006 
92,699 
8,760 
60,463 
12,411 


145,571 

659 

60 

1,161 

164 

6 

582 

147 

8,367 

3,065 

53 


1,192 
783 
517 
29 

2,874 


784,218 
899 


4,271 


8,180 


82,810 

165,815 

84,847 

97,440 

87,319 

28,922 

40,966 

1,860 

298 

18,824 

136 

9,836 

uig 


416,606 

2,549,357 

402,476 

966,081 

906,630 

471,928 

500,718 

57,647 

45,043 

442,928 

9,060 

184,876 

itizea  Dy  v_: 


969,906 

6,880 

62,026 

8,825 

13,006 

8,934 

1 

198,676 

660 

48 

861 

176 


1,606 


332 
1,896 


40,377 

202,216 

28,870 

133,726 

122,123 

44,552 

45,638 

4,876 

2,203 

84,804 

1,300 

18,168 
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Commerce  of  the  United  SUUes  in  animctU  and  animal  products  xoilh  AUuha  for  the 
calendar  years  190S  and  iPt?.^— Oontinaed. 

SHIPMENTS  FROM  UNITED  STATES  TO  ALASKA-Gontinned. 


Apticle. 


1908. 


Quantity.       Valae. 


1904. 


Quantity.       Value. 


Heat  producto— Continued. 

Poultry  and  game 

All  other  meat  products . 
Dairy  products: 

Butter 

Cheese , 

Milk 

Wool,  raw , 


.pounds. 
....do... 


890,610 
166,888 


$19,081 
117,788 

288,492 
25,178 
126,891 


1,281,419 
196,142 


.pounds. 


Total. 


1.484.101 


204 


837.465 
62.254 

289.048 

25.814 

214,077 

40 


1,870.264 


SHIPMENTS  FROM  ALASKA  TO  UNITED  STATES. 


.number. 


Horses ". 

Another 

Bones,  horns,  etc 

Eggs dosens.. 

Hides  and  skins  (other  than  furs) pounds.. 

Meat  products: 

Beef,  fresh do 

Bacon  and  hams do 

Pork do.... 

Tallow do.... 

All  other  meat  products 

Dairy  products: 

Butter pounds.. 

Cheese do.... 

Milk 


Total. 


66 


1,165 
48,176 

900 

70 

650 

8,815 


8,506 


87,880 

715 

680 

292 

5,468 

90 

18 

40 

182 

768 

941 
85 
121 


16,575 


800 
100,029 


882 
6,806 


8,014 
886 


87,900 

1,646 

4,864 

108 

6,602 


108 


287 
677 

1,906 

64 

1.180 


25.184 


Commerce  of  the  United  States  in  animals  and  animal  products  with  Hawaii  for  the  calendar 

years  190S  and  1904* 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 

SHIPMENTS  FROM  UNITED  STATES  TO  HAWAD. 


Article. 


1903. 


Quantity.     Value. 


1904. 


Quantity.     Value. 


Animals: 

CatUe 

Hogs 

Horses 

Mules 

Sheep 

All  other,  iacluding  fowls . 
Bones,  horns.  ei3 


.number. 

do... 

do... 

do... 

do... 


81 

1.960 

105 

811 

180 


Feathers . 
Glue 


..dozens, 
.pounds. 


96,080 
1,698 


12,160 

15,485 

14,100 

88,890 

645 

8.062 

56 

21,066 

1,250 

194 


lU 
8,884 
86 
285 
404 


78,760 


1,828 


810,286 

25,762 

4,576 

35,186 

1,809 

4,081 

940 

17,106 

1,898 

265 
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Commerce  of  the  United  States  in  animaU  and  animal  products  uith  Hawaii  for  the  calendar 
years  1903  and  1904 — Continaed. 

[Oompiled  from  imports  of  the  Bureau  of  Statisticfl,  Department  of  Commerce  and  I<abor.] 
SHIPMENTS  FROM  UNITED  STATES  TO  HAWAU-Contlnued. 


Article. 


1908. 


Quantity. 


Value. 


1904. 


Quantity. 


Value. 


Grease,  etc 

Hair,  and  manufactures  of  . . 
Leather: 

Sole 

Upper 

Lard  oil , 

Meat  products: 

Beef- 
Canned 

Fresh 

Salt,  etc 

Bacon 

Hams 

Pork 

Lard 

Lard  compounds,  etc 

Tallow 

Mutton 

Oleomargarine , 

Sausage 

Poultry  and  game 

All  other  meat  products . 
Dairy  products: 

Butter 

Cheese 

Milk 


.gallons.. 


.pounds. 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 


145,928 
1,578 


688.024 

69,888 

146,625 

128,785 


197,520 

788,229 

119,553 

1,250 

157,578 

700 

12,591 


.pounds. 
....do... 


868,674 
216,661 


97,028 
871 

40,644 
10,167 
1,889 


74,488 

4,715 

8,806 

20,847 

55,744 

20,671 

67.426 

8,601 

79 

12,510 

79 

2,185 

26,506 

88,850 

95,490 
80,416 
96,116 


Total. 


718,990 


131,894 


907 


668,049 

10,499 

102,689 

185,558 

844,168 

169,798 

559,068 

282,041 

2,065 

232,704 

51,800 

10,214 


428,801 
212,487 


$5,868 
887 

86,158 

9,24ft 

728 


69,108 

1,021 

5,598 

19,92» 

45,608 

16,794 

48,258 

16,061 

125 

16,669 

7,955 

2,014 

21.727 

43,00» 

99,901 
26,079 
87,681 


676,598 


SHIPMENTS  FROM  HAWAU  TO  UNITED  STATES. 


Animals: 

Cattle 

Horses 

All  other 

Feathers 

Grease,  etc 

Hides  and  skins  (other  than  furs)  . 
Meat  products: 

Beef,  canned 

Tallow 

Hams , 

Lard 

All  other  meat  products 

Dairy  products: 

Butter 

Cheese 

Milk 

Wool,  raw 


.number. 
do... 


.pounds. 


.do... 
.do... 
.do..., 
.do... 


.pounds.. 
....do... 


Total. 


1,018,605 

820 

196, 741 

1,560 


1.025 


265,605 


$260 

2.060 

892 

124 

40 

82,509 

86 

8.316 

190 

39 
200 


162 

187 

33,649 


128,083 

rTigm 


888,697 

140 

164,867 

204 

250 


58 
660 


811.952 


$5,200 
467 
100 


72,942 

18 
6,064 
41 
28 
864 

10 

128 

280 

87,821 


J  ijy  vjt  KJ 


123,467 
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Commerce  of  the  United  States  in  animah  and  animal  produdi  tcUh  Porto  Rico  for  the 

calendar  years  190S  and  1904* 

[Compiled  from  reports  of  the  Bureftti  of  Statistics,  Department  of  Commerce  and  Labor.] 

SHIPMENTS  FROM  UNITED  STATES  TO  PORTO  RICO. 


Article. 


1908. 


Quantity.       Value. 


1904. 


Quantity.       Value. 


Animals: 

Cattle 

Hogs 

Horses 

Mules 

All  other 

Bones,  horns,  etc. 


.number.. 

do.... 

do.... 

do.... 


.dozen.. 


9,018 


Feathers 

Glue 

Grease,  etc 

Hair,  and  manufactures  of 

Leather: 

Sole 

Upper , 

Another 

Lard  oil 

Other  animal  oU 

Meat  products: 

Beef- 
Canned 

Fresh 

Salted,  etc.,  and  cured . 

Tallow 

Bacon 

Hams 

Pork- 
Canned 

Fresh 

Salted  or  pickled 

Lard 

Lard  compounds,  etc 

Mutton 

Sausage,  etc 

Poultry  and  game 

All  other  meat  products  ... 
Dairy  products: 

Butter 

Cheese 

Milk 


pounds..  18,918 


I 


.pounds. 


.gallons.. 
....do.... 


.pounds. 
....do... 
....do... 
....do... 
....do... 
....do... 


.do... 
.do... 
.do... 
.do... 
.do... 
.do... 
.do... 


.pounds. 
....do... 


Total. 


870 


664 
25 


53,689 
800,572 
181,655 
4,981 
109,950 
1,817,044 

47,806 

7,656 

4,555,297 

2,419,188 

8,845,864 

23,247 

444,886 


438,881 
768,754 


$181 

15 

1,725 

450 

289 
7,650 
1,794 

415 
2,658 
8,644 

823 

188 

27,079 

2,764 

607 

19 


5,292 

88,150 

12,282 

862 

11,681 

181,048 

4,778 

999 

895,363 

198,870 

279,569 

2,762 

49,495 

4,108 

82,224 

77,407 
98,662 
15,687 


55 


19,287 


5,808 


146 


28,004 

60,206 

198,844 

2,600 

78,966 

1,556,073 

20,236 

4,858 

8,948,565 

4,079,133 

1,780,597 

1,906 

387,021 


895,261 
957,494 


1,458,265 


1800 

fiO 

4,827 
5,060 
2,264 
11,231 

11 
1,232 
2,673 
8,454 

78 

1,U4 

82,649 

2,075 


56 


2,226 

5,462 

14,470 

149 

7,662 

148.602 

2,067 

457 

302, 2U 

291,988 

111,907 

164 

42,937 

710 

8,168 

59,453 
112,896 
21,786 


1,199,782 


SHIPMENTS  FROM  PORTO  RICO  TO  UNITED  STATES. 


Horses 

Bones,  horns,  etc 

number.. 

10 

1800 

1,554 

66,491 

1,441 

1 

flOO 

2,831 

43.009 

1,281 

Hides  and  skins  (other  than  furs) 

Tallow : 

pounds.. 

."^0.... 

535,610 
32,088 

866,494 
22,728 

Total 

70,286 

46,721 
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Commerce  of  the  United  States  in  animals  and  animal  products  vnih  the  Philippine  Islands 
for  the  calendar  years  190S  and  1904' 

[Ck>mpiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 

SHIPMENTS  PROM  UNITED  STATES  TO  PHIUPPINE  ISLANDS,  a 


Article. 


1908. 


Quantity.      Value. 


1904. 


Quantity.     Value. 


Animals: 

Cattle 

Hogs 

All  other,  including  fowls . . 

Bonee,  horns,  etc 

Feathers 

Glue 

Grease,  etc 

Hair,  and  manufactures  of 

Leather: 

Sole  leather 

Upper  leather 

All  other  leather 

Lard  oil 

Other  animal  oil 

Meat  products: 

Beef- 
Canned 

Fresh 

Salted,  etc 

Tallow 

Bacon 

Hams 

Pork- 
Canned 

Fresh 

Salted,  etc 

Lard 

Lard  compounds,  etc 

Poultry  and  game 

Sausage  and  sausage  meats. 

Sausage  casings 

All  other  meat  products . . . . 
Dairy  products: 

Butter 

Cheese 

Milk 


.number. 
do... 


.pounds. 


.pounds. 


.gallons. 
....do... 


.pounds. 
....do... 
....do... 
...-do... 
.-..do... 
....do.... 


.do... 
.do... 
.do... 
.do... 
.do... 


.pounds. 


.pounds.. 
....do... 


Total. 


4,178 


9,8S8 


6,854 
8,110 


847,801 


1,710 


179,106 
168,468 

69,854 
86,198 
44,850 
224,829 
14,400 


10,852 


80 
7,287 


11,650 
100 
848 
300 
2 
551 
2,179 
528 

2,784 
18,980 
1,730 
5,451 
1,910 


87,074 


85 


27,899 
24,862 

6,647 

8,912 

4,526 

22,981 

986 

100 

1,524 

325 

86,030 

10 

1,143 

126,961 


1,130 


14,236 


50 


160,789 

6,820 

8,150 

250 

85,614 

111,292 

40,771 


9,884 
2,153 


326,482 


$125 


685 
620 
232 
122 
1,225 
6,064 

8,906 

16,471 

8,847 

8S 


15,158 

908 

142 

12 

12,518 

16,206 

5,220 


1,700 
233,822 

148 
22,178 

1,266 

10,151 

1,828 

22,880 

1,676 

318 

81,848 


214,102 


a  Shipments  from  Philippine  Islands  to  United  States:  None. 
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FARM  ANIMALS  IN  1904. 

NIJMBEB  AND  VALXJE  OF  FABM  ANTMATifl. 

Number,  average  price,  and  value  of  farm  animals  in  the  United  S^atea  in  1904* 
[Prom  Bureau  of  Statistios,  Department  of  A^culture.] 


StJte  or  Terri- 
tory. 


Horses. 


Number. 


Aver- 
age 

pnce 
per 

head. 


Value. 


Mules. 


Num- 
ber. 


Aver- 
age 

price 
per 

head. 


Value. 


Milch  cowB. 


Number. 


Aver- 

pnce 

per 

head. 


Value. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts . . . 

Bhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania  . . . 

Delaware 

Maryland 

Virginia 

North  Carolina.. 
South  Carolina.. 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas  

Arkansas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota.... 

North  Dakota 

Montana 

Wyoming 

606 


186, 150  $82. 06 
63,625  79.08 


90,894 
143,139 

15,764 

68,002 
687,600 

94,278 
607,506 

85,089 
148,683 
262,506 
164,030 

74,781 
128,141 

47,418 
147,754 
252,226 
188,068 
1,277,768 
253.419 
273.826 
169,080 
895,852 
785,893 
553,499 
636,141 
1,282,804 
567,554 
688,706 
1,144,456 
809.887 
880,627 
795,552!  62.26 
467,258  58.59 
391,705  70.06 
236,781  38.37 
101,237i  29.92 


79.74 
110.45 
90.76 
98.26 
94.22 
98.58 
92.56 
80.48 
79.71 
74.80 
87.25 
88.45 
99.42 
80.99 
71.88 
62.98 
52.93 
86.46 
56.52 
78.61 
74.64 
71.15 
87.28 
87.71 
87.42 
85.04 
86.20 
75.97 
74.49 
69.14 
65.92 


$11,176,449 

5,081,842 

7,248,218 

15.809,296 

1,480,699 

5,409,488 

60,077,605 

9,293,580 

56,280,311 

2,823,805 

11,452,476 

19,635,500 

14,811,889 

6,610,289 

12,248,298 

8.889,931 

10,589,728 

15,886,148 

9,690,587 

45,808,760 

14,822,891 

21,406.453 

12,616,718 

28,127,471 

68,590.061 

48,545,800 

55,608,672 

104,795,162 

48,921,705 

52,820,858 

85.250,746 

55,995,599 

58,052,258 

49,534,566 

27,875,247 

27,443,401 

9,084,696 

8,029,508 


125  $29. 


8,787 

4,974 

88,582 

6,887 

18,080 

42,015 

142,217 

106,592 

201,060 

16,025 

161,599 

219,902 

187,574 

891,038 

168,605 

168,991 

9,888 

177,030 

16,454 

2,682 

57,485 

127,570 

4,748 

8,082 

44,096 

243,466 

107,112 

52,844 

6,962 

7,457 

8,424 

1,481 


$102.26 
118.45 
99.87 
98.80 
100.98 
93.46 
102.92 
U0.20 
117.96 
120.87 
97.52 
95.13 
104.51 
60.87 
78.67 
98.84 
82.00 
86.20 
86.83 
68.49 
87.21 
87.17 
72.83 
75.59 
80.05 
79.92 
75.67 
75.11 
68.00 
83.77 
57.17 
61.05 


$887,258 

564,816 

8,848,129 

529,661 

1,824,745 

8,926,864 

14,686,600 

11,746,672 

23,716,418 

1,986,948 

15,758,485 

20,919,069 

14,877,177 

28,803,478 

12,469,568 

15,389,200 

810,490 

15,260,524 

1,428,700 

180,272 

5,009,084 

11,120,709 

343,442 

610,957 

3,529,755 

19,457,407 

8,105,476 

3,969,198 

473,440 

624,707 

195,754 

75,608 


189, 
129,900 
286,815 
190,627 
96,466 
180,668 

1,721,541 
184.618 

1,086,728 
85,127 
147,428 
252,757 
198,482 
109,704 
277,295 
87,010 
280,120 
272,004 
166,320 
888,481 
280,868 
282,629 
180,879 
286,716 
790,695 
556,149 
547,584 
995,429 

1,095,862 
886,648 

1,335,882 
569,787 
671,276 
669,384 
401,703 
194,382 
55,080 
20,167 


1.16 
82.84 
24.06 
86.84 
41.70 
84.94 
81.72 
89.88 
29.91 
29.25 
29.54 
24.92 
20.90 
24.64 
24.78 
28.48 
19.63 
22.50 
22.64 
19.82 
17.27 
21.68 
28.05 
24.00 
81.61 
28.77 
29.63 
29.53 
27.85 
24.65 
27.90 
24.63 
28.69 
25.88 
24.65 
26.18 
82.86 
84.68 


$6,614,886 

4,200,966 

6,864,679 

6.927,886 

1,061,962 

4,472,858 

54,607,261 

7,261,026 

82,608,885 

1,027,466 

4,854,876 

6,297,957 

4,048,774 

2,703,107 

6,667,505 

2,042,996 

4,517,256 

6,120.090 

8,796,748 

16,617,702 

4,850,504 

6,181,786 

5,050.681 

6,881,164 

25,162,006 

16,000,407 

16,224,914 

29,895,016 

80,519,767 

20,628,8(» 

87,269,718 

18,976,875 

16,902,526 

17,288,807 

9,901,979 

5,087,612 

1,809.886 

697,875 


uigitizeci  Dy  ^vjv.'V^'n:  iv 


FABM  AKIMALB  IN  1904. 


507 


Number  f  average  price,  and  value  of  farm  ammals  in  the  United  States  in  1904 — Oontinaed. 


state  or  Terri- 
tory. 


Hones. 


Number. 


Avei^ 
a«e 

pnce 
per 

head. 


Value. 


Moles. 


Num- 
ber. 


Aver- 
age 

pnce 
per 

head. 


Value. 


Milch  oows. 


Number. 


Aver- 

pnce 

per 

head. 


Value. 


Colorado 

New  Mexico 

Arizoua 

Utah 

Nevada 

Idaho  

Washiugton 

Oregon 

California 

Oklahoma 

Indian  Territory . 

United  States.. 


219,546941, 
112,454 
106,606 
104,256 
76,620 
145,195 
225,755 
215,017 
868,889 
854,976 
198,849 


.96 
22.68 
25.50 
89.05 
42.62 
48.44 
68.10 
54.42 
67.48 
52.68 
41.01 


19,211,815 

2,560,612 

2,718,271 

4,071,521 

8,265.645 

6.807,422 

14,244,807 

U,  700, 876 

24,518,741 

18,701,121 

7,949,206 


9,280 

4,946 

8,928 

2,064 

2,289 

1,582 

2,435 

6,805 

66,861 

62,409 

44.707 


962.51 
40.79 
47.77 
82.20 
60.18 
56.52 
65.97 
68.15 
76.89 
78.79 
78.99 


9580,112 

201,726 

187.885 

66,461 

112,252 

89,416 

160.625 

429,762 

5,069.044 

4,606,862 

8,806,022 


120,557 
20,874 
19,288 
72,791 
16,655 
60,620 
160,088 
188,928 
854,559 
186,780 
99,418 


980.68 
81.08 
85.60 
81.12 
87.66 
80.85 
81.81 
27.59 
86.57 
19.85 
24.67 


98,680,605 

683,224 

682,772 

2,270,858 

625,562 

1,809,467 

4,981,045 

8,832,886 

12,966,228 

8,613,400 

2,452,642 


17,057,702 


70.87,1,200,310,020 


2,888,710 


87. 18  251, 840, 8 '8 


17,572,464 


27.44 


482,272,208 


State  or  Territory. 


Maine 

New  Hampshire 

Vermont , 

Massachusetts.., 
Rhode  Island..., 
Connecticut...., 

New  York 

New  Jersey , 

Pennsylvania.., 

Delaware , 

Maryland 

Virginia , 

North  Carolina . 
South  Carolina.... 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas  

Arkansas 

Tennessee 

West  Virginia.. 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 


Other  cattle. 


Sheep. 


Hogs. 


Number. 


121.216 

104,254 

225,870 

92,447 

10,444 

85,748 

917,574 

79,599 

774,496 

20,962 

188,979 

431,827 

801,624 

173,071 

629,139 

512,075 

867,972 

889,281 

400,896 

8,249,749 

473,654 

424,886 

838,305 

512,989 

1,096,607 


Aver- 
affe 

price 
per 

head. 


916.16 
16.31 
14.87 
16.72 
17.71 
17.88 
16.19 
20.00 
15.96 
17.44 
17.69 
16.60 
10.87 
10.92 
10.28 
9.12 
7.82 
8.22 
9.78 
10.09 
7.54 
10.94 
19.78 
15.54 
19.56 


699,914;  14.32 


985,141 
1,666,872 
1,148,583 

941,806 
8,467,507 


19.56 
20.74 
13.68 
11.18 
19.42 


Value. 


Number. 


91.959,191 

1,700,182 

3,246,605 

1,546,078 

184,989 

1,485,702 

14,855,158 

1,691,782 

12,360,887 

865,614 

2,369,928 

7,166,172 

8,126,860 

1,890,053 

6,467,927 

4,671,966 

2,876,660 

3,191,832 

3,922,868 

88,260,608 

8,570,070 

4,650,169 

6,674,865 

7,972,828 

21,451,600 

10,019,412 

19,266,209 

34,573,093 

15.714,448 

10,529,203 

67,348,010 


270,025 

75,997 
214,445 

40,818 
8,216 

88,669 
965,480 

43,344 
895,982 

10,512 
147,208 
452,128 
209,  U8 

58,857 

273,893 

108,736 

189,900 

183,789 

174,888 

1,617,126 

204,665 

297,874 

512,671 

654,999 

2,601,010 

1,759,675 

1,134,771 

705,358 

921,682 

385,003 

696,816 


Aver- 
age 

price 
per 

head. 


98.02 
8.22 
8.28 
3.86 
4.U 
4.10 
4.07 
4.86 
8.81 
8.92 
8.66 
3.10 
1.99 
2.05 
1.81 
1.95 
1.65 
1.57 
1.79 
2.08 
1.60 
2.27 
3.19 
2.75 
8.41 
3.50 
3.81 
4.27 
3.26 
8.12 
3.80 


Value. 


Number. 


9815,048 

245,168 

706,680 

157,688 

33,748 

140,500 

4,009,625 

188,841 

8,415,394 

41,289 

588,267 

1,403,813 

416,727 

120,374 

496,102 

212,177 

312,424 

287,736 

318,907 

3,856,844 

827,075 

676,288 

1,635,061 

1,800,594 

8,865,284 

6,168,7^9 

4,820,0:4 

3,010,&1 

8,007,888 

l,202,66t 

2,652,48^1 


64,701 

50,220 

90,405 

71,920 

12,669 

46,036 

675,613 

150,988 

980,089 

45,128 

290,824 

767,163 

1,068,146 

664,907 

1,896,922 

883,741 

1,034,092 

1,067,780 

665,866 

2,625,048 

1,031,245 

1,011,516 

306,459 

1,185,636 

2,701,260 

920,447 

2,631,470 

3,747,120 

1,653,816 

1,268,661 

7,290,624 


Aver- 

pnoe 

per 

head. 


99.45 
9.44 
7.85 
11.28 
12.22 
12.00 
8.36 
10.40 
8.28 
7.89 
7.41 
4.97 
4.85 
5.52 
5.14 
8.49 
4.53 
4.80 
4.78 
4.68 
3.63 
4.70 
5.33 
3.99 
6.30 
6.67 
5.77 
6.74 
7.78 
7.05 
6.71 


Value. 


9611,424 

474,077 

709,679 

811,258 

153,596 

562,482 

5,648,125 

1,570,276 

8,115,062 

856,060 

2,151,301 

8,812,800 

5,132,006 

3,670,287 

7,180,179 

1,339,266 

4,684,437 

6,221,344 

3,135,039 

11,817,225 

3,743,419 

4,754,125 

1,633,426 

4,730,688 

17,017,876 

6,139,381 

16,183,582 

25,255,689 

12,862,796 

8,943,865 

48,920,094 
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Number^  average  pricey  and  value  of  farm  animals  in  the  United  States  in  1904 — Contiiioed. 


State  or  Texrltoiy. 


Other  cattle. 


Number. 


Aver- 
age 

price 
per 

head. 


Value. 


Sheep. 


Number. 


Aver- 
age 

pnce 
per 

head. 


Value. 


Hogs. 


Number. 


Aver- 
a^ 

pnce 
per 

head. 


Value. 


Missouri 

Kansas 

Nebraska 

South  Dakota  — 

North  Dakota 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho  

Washington 

Oregon 

California 

Oklahoma 

Indian  Territory  . 

United  States 


490,089117. 
682,299  17, 
879,478  17. 
470,563  16. 


598,706  16, 


048,456 
812,061 
278,180 
861,968 
612,294 
254,801 


890,020  16. 


358,251 
306,438 
681,501 
122,218 
284,399 
474,841 


125,642,496 

46,159,947 

41,249,675 

24,889,434 

9,858,878 

19,314,006 

17,821,264 

22,822,790 

11,788,682 

8,252,594 

4,243.297 

6,429,481 

6,871,095 

4.986,606 

8.544,232 

21,648,258 

17,102,925 

6,445,804 


770,340 

229,001 

419,889 

806,704 

702,290 

6,688,967 

3,267,887 

1,458,749 

2,866.745 

816,141 

2,844,108 

1,845,791 

2,978,068 

849,618 

2.546,662 

2,180,899 

63,600 

26,560 


13.13 
3.10 
2.98 
2.99 
3.08 
2.94 
2.46 
2.68 
1.98 
2.55 
2.52 
2.61 
2.62 
2.66 
2.80 
2.67 
2.79 
2.90 


f2, 409, 624 

709,683 

1,248,666 

2,413,095 

2,159,823 

16,661,496 
8,084,764 
3,911,344 
6,666,366 
2,088,771 
6,908,568 
3,878,606 
7,796,285 
2,263.017 
6,868,274 
6,824,718 
177,508 
76,978 


8,110,682 
1,949,782 

A,  oOo,  944 

886,824 

191,540 

67,692 

16,665 

77,357 

21,126 

18,184 

66,260 

14,167 

118,703 

174.128 

268,983 

621,884 

496,343 

708,828 


6.61 


$4.50113,997,619 
6.26|  12,186,198 
18,806,374 
5,648,143 
1,4U,650 
467,071 


7.37 
8.11 
8.06 
7.22 
6.80 
7.44 
7.62 
8.47 
7.06 
7.68 
6.06 
6.10 
5.47 
4.73 


43,669,443 


15.15661,671,308 


46,170,423 


2.82 


127,831,85047,820,611 


6.99 


120,103 

558,518 

122,581 

186,289 

428,625 

U9,910 

801,606 

1,837,808 

1,629,734 

8,180,442 

2,714,996 

8,352,783 


283,264,978 


LOSSES  OF  FABM  ANXMALS. 


Estimated  losses  of  farm  animals  during  the  year  ended  March  SI,  1905. 
[From  Bureau  of  Statistics,  Department  of  Agriculture.] 


State  or  Territory. 


Horses. 


Per 
cent. 


Num- 
ber. 


CatUe. 


Sheep. 


From 
expo- 
sure. 


From 
dis- 


Fromall,^ 
causes.  I^^P^" 


sure. 


From 
dis- 
ease. 


From  all 
causes. 


Hogs. 


Per 
cent. 


Number. 


Maine 

New  Hampshire 

Vermont 

Massachusetts . . 
Rhode  Island . . . 

Connecticut 

NewYork 

New  Jersey 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

North  Carolina  . 
South  Carolina.. 

Georgia 

Florida 

Alabama 

Missiasippi 

Louisiana 


1.7 
1.6 
1.5 
1.6 
1.2 
2.8 
1.7 
1.7 
1.8 
3.7 
1.7 
1.8 
2.0 
3.0 
2.5 
2.9 
2.4 
2.4 
8.6 


2,816 
964 
1,868 
2,290 
189 
1.624 

10,839 
1,608 

10,936 
1,298 
2,443 
4,725 
8,281 
2,242 
3,079 
1,875 
3,646 
6,063 
6,407 


Perd. 

0.4 

.6 

.1 

.2 

.0 

.0 

.4 

.7 

.4 

1.8 

1.3 

1.4 

1.8 

2.4 

2.9 

8.1 

3.0 

4.6 

8.9 


Perd. 
1.2 
1.6 
1.6 
1.6 
1.8 
1.7 
1.9 
2.8 
1.7 
4.1 
1.4 
1.8 
2.1 
2.7 
2.0 
8.7 
2.8 
2.9 
4.9 


Number. 

4,966 

4,917 

8,179 

4,812 

467 

8,682 

60,699 

7,927 

39,086 

3,310 

7,508 

21,906 

19,306 

14,442 

44,416 

40,738 

84,690 

49,696 

78,276 


Perd. 

1.1 

2.4 

.4 

.6 

.0 

.4 

.6 

.7 

1.8 

3.3 

2.7 

2.6 

2.7 

8.6 

6.1 

6.0 

8.3 

6.8 

7.8 


Perd. 
8.8 
2.0 
2.0 
1.4 
1.0 
3.2 
2.7 
2.5 
2.8 
2.6 
2.6 
3.4 
3.8 
8.1 
2.9 
3.2 
2.9 
3.7 
4.3 


NunAer, 
13,281 

3,844 

5,147 
775 
82 

1,208 
82,521 

1,387 

36,735 

620 

7,802 
26,676 
12,547 

3,886 
21,912 
10,004 
11,774 
19,292 
21,161 


1.2 
2.2 
1.8 
2.0 
2,2 
2.8 
1.7 
2.2 
2.8 
4.3 
4.3 
4.3 
9.7 
8.6 
5.1 
8.2 
6.7 
6.9 
U.8 
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1.105 

1,627 

1.488 

277 

1,069 

14,485 

3,322 

22,642 

1,941 

12,484 

82,968 

102,640 

66,617 

71,248 

81,467 

58,943 

76,067 

74,113 
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EatimcUed  lasses  of  farm  animals  during  the  year  ended  March  SI,  1906 — Gontinaed. 


State  or  Territory. 


Horses. 


Per 
cent. 


Kom- 
ber. 


Cattle. 


From 
expo- 
sure. 


From 
dis- 


Fromall 
causes. 


Sheep. 


From 
expo- 
sure. 


From 
dis- 
ease. 


From  all 
causes. 


Hogs. 


Per 
cent. 


Number. 


Texas 

Arifftn«WM« 

Tennessee 

West  Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota 

North  Dakota 

Montana 

Wyoming 

€k>lorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

California 

Oklahoma 

Indian  Territory. . . 

United  States 


2.7 
2.1 
2.0 
1.7 
2.0 
1.2 
1.6 
1.6 
1.6 
1.7 
2.0 
1.4 
1.7 
1.2 
1.6 
1.4 
1.4 
1.6 
3.0 
1.9 
8.6 
1.7 
2.1 
1.6 
2.0 
2.2 
1.7 
1.6 
1.9 
2.0 


84,600 

6,822 

6,447 

2,874 

7,907 

9,481 

8,856 

9,542 

19,717 

9,648 

18,774 

16,022 

18,768 

10,568 

11,983 

6,642 

6,484 

8,788 

3,037 

4,171 

4,048 

1,812 

2,189 

1,149 

2,904 

4,967 

8,655 

5,813 

6,745 

8,877 


PercL 
6.7 
4.8 
2.2 
1.6 
L9 
.6 
2.8 
.6 
.6 
.8 
.8 
1.1 
1.8 
1.9 
1.6 
1.6 
1.4 
2.4 
8.0 
2.7 
7.4 
^2 
1.8 
1.1 
2.2 
1.7 
2.3 
1.1 
8.8 
3.2 


PercL 
2.7 
8.6 
2.6 
1.8 
2.8 
1.8 
1.6 
1.5 
1.6 
1.7 
1.7 
1.7 
2.4 
1.6 
2.8 
2.1 
1.8 
1.8 
1.8 
1.9 
1.8 
1.6 
2.2 
2.6 
L9 
1.7 
1.4 
2.6 
2.0 
8.2 


Nuft^er. 

7Gi,4ff7 
68,858 
83,956 
17,686 
83,587 
88,972 
47,780 
82,187 
56,909 
56,112 
44,466 

134,494 
86,616 

114,022 

118,904 
67,402 
25,878 
46,847 
85,786 
64,112 
80,255 
80,297 
18,091 
14,640 
17,183 
15,828 
26,656 
64,641 
77.970 
36,762 


1.8 


806,051 


2.3 


2.1 


2,687,027 


Perct. 
4.6 
6.0 
8.1 
2.3 
8.3 
1.8 
1.1 
1.8 
1.0 
1.1 
1.0 
1.4 
2.6 
1.7 
8.3 
1.8 
2.9 
3.8 
6.1 
3.6 
8.7 
1.8 
2.7 
1.6 
2.6 
2.8 
2.2 
2.3 
4.0 
4.4 


Perct. 
8.1 
8.4 
3.4 
8.8 
4.0 
2.3 
2.6 
2.8 
2.2 
1.9 
1.9 
2.6 
8.1 
1.3 
1.9 
•2.7 
1.9 
2.0 
2.4 
2.5 
2.9 
1.6 
2.1 
4.4 
2.1 
2.0 
1.8 
2.2 
6.4 
1.1 


Nutnber. 

124,619 
17,192 
19,880 
28,709 
47,815 
98,686 
65,106 
40,852 
22,672 
27,649 
11,165 
27,982 
48,189 
6,870 
21,806 
36,302 
38.710 

827,060 

246,091 
88,984 

831,883 
27,749 

112,517 
79,402 

139,969 
40,781 

101,867 
98,118 
6,978 
1,461 


5.6 
12.2 
7.8 
3.6 
6.8 
8.8 
2.6 
6.4 
4.6 
2.2 
2.1 
4.2 
7.4 
8.4 
4.6 
2.3 
1.8 
1.1 
1.9 
2.4 
1.8 
9.4 
1.4 
2.1 
1.1 
1.6 
1.6 
3.8 
2.8 
16.0 


188,878 

126,812 

78,841 

11,088 

74,695 

102,648 

28,011 

142,099 

172,868 

86,878 

26,640 

806,206 

280,188 

66,293 

132,887 

19,247 

2,490 

684 

298 

1,857 

880 

1,709 

788 

297 

1,261 

2,786 

4,084 

17,206 

11,416 

113,412 


3.1 


2.5 


2,498,767 


6.1 


2,401,796 
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WOOL  PRODUCT  OF  THE  UNITED  STATES,  1903  AND  1904. 


[These  statistics  &re  from  the  Bolletin  of  the  National  Anodation  of  Wool  Mannfactiiren.  Th« 
number  of  sheep  for  1904  does  not  tflrree  with  the  report  by  the  Burean  of  Statistics,  but  the  one  was 
estimated  on  April  1,  while  the  other  was  at  the  end  of  the  year.— Editob.] 


State  or  Territory. 


1908. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts . . . 
Rhode  Island.... 

Connecticut 

New  York 

New  Jersey 

Pennsylvania  . . . 

Delaware 

Maryland 

West  Virginia... 

Kentucky 

Ohio..'. 


Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Virginia 

North  Carolina . 
South  Carolina . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Arkansas 

Tennessee 

Kansas 

Nebraska 

South  Dakota. . . 
North  Dakota. . . 

Montana 

Wyoming 

Idaho 

Washington .... 
Oregon 
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a  The  estimate  of  sheep 


dumber  of 
sheep,  a 

Average 

weight  of 

fleece. 

Shrink- 
age. 

Wool. 
washed  and 
unwashed. 

Value, 

Pounds, 

Percent 

Pounds, 

230,000 

6.0 

40 

1,880,000 

1847,700 

(3,000 

6.2 

60 

890,600 

82,026 

160,000 

6.0 

60 

960,000 

201.  eoo 

88,000 

5.8 

46 

191,400 

44,218 

6,500 

5.5 

42 

S5,7S0 

8.700 

80,000 

6.0 

40 

150,000 

37,800 

700,000 

6.0 

60 

4,200,000 

1,008,000 

82,000 

6.0 

47 

160,000 

85,616 

850,000 

6.0 

62 

6,100.000 

1,297.440 

6,500 

6.0 

50 

89.000 

8,190 

100,000 

6.0 

47 

500,000 

111,300 

475,000 

6.8 

46 

2,617.500 

856.454 

600,000 

4.76 

38 

2.860,000 

742,140 

2,200,000 

6.6 

62 

12,320,000 

8,134.208 

1,400,000 

6.6 

60 

9,100.000 

2,229,500 

750,000 

6.6 

60 

4,876,000 

1,121,250 

560,000 

7.0 

62 

8,850,000 

831,600 

750,000 

6.6 

48 

4,876,000 

1,135,750 

350.000 

6.8 

52 

2,380,000 

491.282 

600,000 

6.6 

50 

8,900,000 

966,600 

575,000 

6.6 

60 

8,737,000 

840,988 

825,000 

4.6 

38 

1,462,600 

406,088 

205,000 

4.0 

42 

820,000 

199,752 

60,000 

4.0 

42 

200,000 

48,720 

250,000 

3.8 

40 

950,000 

239,400 

100,000 

3.8 

42 

880,000 

92,668 

200,000 

8.7 

40 

740,000 

186,480 

230,000 

4.0 

42 

920,000 

224,112 

155,000 

3.7 

46 

673,600 

184.478 

160,000 

4.0 

42 

640,000 

155,904 

275,000 

4.6 

40 

1,237,500 

311,850 

170,000 

7.6 

67 

1,275,000 

193,645 

300,000 

7.6 

67 

2,250,000 

341,660 

600,000 

6.5 

60 

8,900,000 

764,400 

476,000 

6.6 

60 

8,087,500 

606,150 

5,100,000 

6.0 

63 

80,600,000 

6,547.780 

4,100,000 

7.0 

68 

28.700,000 

4,500,160 

2,400,000 

7.0 

67 

16.800,000 

2,716,560 

560,000 

8.5 

70 

4,760,000 

699,720 

2,000,000 

7.75 

70 

16,500,000 

2,418,000 

was  made 

on  April 

1  of  each } 
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state  or  Territory. 


1903. 


California  . 
Nevada.... 
Utah 


Colorado 

Arizona 

New  Mexico 

Texas 

Oklahoma  and  Indian  Territory. 

Total  fleece  wool 

Total  pulled  wool 

Total  product 

1904. 

Maine 

New  Hampshire 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

West  Virgrinia 

Kentucky 

Ohio 


Michigan , 

Indiana , 

Illinois 

Wisconsin , 

Minnesota , 

Iowa , 

Missouri 

Vii«rinia 

North  Carolina 

South  Carolina , 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Arkansas 

Tennessee 

Kansas , 

Nebraska 

South  Dakota 

North  Dakota , 

Montana , 

Wyoming , 

Idaho 

Washington 

Oregon 

H.  Doc.  467,  58-3 34 


Number  of 
sheep. 


Average    chWnt 

weight  of   Shrink- 

fleece.         '^*^" 


1,625,000 

668,000 

2,250,000 

1,300,000 

675,000 

8,250,000 

1,440,000 

60,000 


39,284,000 


280,000 

63,000 

160,000 

30,000 

6,500 

80,000 

675,000 

32,000 

850,000 

6,600 

100,000 

475,000 

675,000 

2,033,072 

1,200.000 

700,000 

625,000 

700,000 

850,000 

640,000 

675,000 

335,000 

205,000 

60,000 

260,000 

100,000 

200,000 

230,000 

155,000 

200,000 

260,000 

170,000 

250,000 

575,000 

450,000 

6,576,000 

3,800,000 

2,300,000 

660,000 

2,000,000 


Pound*. 
7.26 
7.0 
6.76 
6.6 
6.5 
6.0 
6.25 
6.0 


6.26 


6.0 

6.2 

6.0 

6.8 

6.5 

5.0 

6.0 

6.0 

6.0 

6.0 

6.0 

5.3 

6.0 

6.0 

6.6 

6.6 

7.26 

6.76 

7.0 

6.6 

6.5 

4.5 

4.0 

4.0 

8.8 

8.5 

8.5 

4.0 

8.7 

4.0 

4.25 

8.0 

8.0 

6.75 

6.5 

6.75 

7.76 

6.5 

8.0 

7.25 


Percent. 


70 
64 


67 
60 


60.8 


40 
60 
60 
45 
42 
40 
60 
47 
62 
60 
47 
46 
88 
62 
60 
60 
52 
48 
52 
50 
49 
38 
42 
42 
40 
40 
40 
42 
45 
42 
40 
68 
68 
60 
60 
64 
70 
65 


Wool, 
washed  and 
unwashed. 


Pounds. 
11,781,250 

8,976,000 
12,987,600 

8,450,000 

4,887,600 
16,250,000 

9.000.000 
360,000 


245,450,000 
42,000,000 


287,450,000 


Value. 


SI.  885, 000 

620,256 

2,282,176 

1,292,850 

709,459 

2,925,000 

1,497,606 

61,840 


46,671,678 
12.203,809 


58,775,378 


1,380,000 

890,600 

960,000 

174,000 

85,760 

150,000 

4,050,000 

160,000 

5,100,000 

89,000 

600,000 

2,617,500 

2,875,000 

12,198,432 

7,800,000 

4,650,000 

8,806,250 

4,625,000 

2,450,000 

3,510,000 

8.737,500 

1,607,500 

820,000 

200,000 

950,000 

350,000 

700,000 

920,000 

573,600 

800,000 

1,105,000 

1,360,000 

2,000,000 

3,881,250 

2,925,000 

37,773,000 

29,450,000 

14, 950,  poo 

4,4S0,0C0 

14,500,000 

Digitized  Dy  vj 


414,000 

97,66t 

240,000 

48,750 

10,388 

45,000 

1,113,760 

42,400 

1,419,840 

9,760 

132.500 

883,643 

891,250 

3,396,043 

2,145,000 

1,205,750 

950,040 

1,223,660 

688,000 

965,250 

891,185 

486,010 

237,800 

58,000 

285,000 

106,000 

210,000 

266,800 

167,712 

232,000 

331,500 

226,304 

382,800 

822,825 

620,100 

7,479,054 

4,869,250 

2,877,87* 

759,800 

2,472,250 


512 


BUBEAU    OF   ANIMAL   INDUSTRY 2l8t    REPOBT. 


Wool  product  ofiiie  United  Staiet,  1903  and  y«?^— Continued, 


State  or  Territory. 


19(M. 

California 

Nevada 

Utah 

Colorado 

Arizona 

New  Mexico 

Texas 

Oklahoma  and  Indian  Territory. 

Total  fleece  wool 

Total  pulled  wool 

Total  product 


^TJi^-^^^^ 


sheep. 


1,625,000 

600,000 

2,025,000 

1,300,000 

620,000 

S,  150. 000 

1,440,000 

60,000 


8,342,072 


fleece. 


Pounds. 
7.25 
7.0 
6.5 
7.0 
7.0 
5.6 
6.5 
6.0 


6.6 


Shrink- 
age. 


Per  cent. 
68 
70 
67 
68 
•  69 
64 


61.6 


Wool, 
washed  and 
unwashed. 


PoundM. 
11,781,2.50 

4,200,000 
13, 162, 500 

9,100,000 

4,340,000 
17,325,000 

9,360,000 
360,000 


249,783,032 
42,000.000 


V    ue. 


#98,100 
718,200 
378, 54» 
514,240 
713,062 
168,500 
707,264 
57,600 


789,359 
151,600 


291,783,032  i    64,940,959 
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LIVE-STOCK  ASSOCIATIONS  AND  THE  MARKETS. 

BEGISTEBEB  LIVE  STOCK  IN  THE   TJNITEI)  STATES   DECEMBER 

81,  1904. 

In  the  Twentieth  Annual  Report  of  the  Bureau  of  Animal  Industry 
a  statement  was  published  showing  the  number  of  domestic  animals 
registered  in  recognized  American  pedigree  records  on  December  31 
preceding,  together  with  an  estimate  of  the  number  of  registered  ani- 
mals living  on  that  date.  These  figures  were  compiled  from  reports 
submitted  by  secretaries  of  the  various  associations  and  from  pub- 
lished pedigree  records.  Using  them  as  a  basis,  estimates  were  made 
of  the  proportion  of  the  total  number  of  animals  of  each  class,  which 
were  registered  and  living  on  the  al>ove  date,  as  follows: 

Per  cent. 

Horses 0.94 

Dairy  cattle e 2.00 

Beef  ("other**)  caUle 84 

Sheep ^ 47 

Hogs 29 

The  estimate  for  dairy  cattle  was  that  of  Maj.  Henry  E.  Alvord, 
late  chief  of  the  Dairy  Division  of  this  Bureau. 

The  intention  in  compiling  these  figures  is  to  develop  a  basis  on 
which  to  work  to  reach  an  intelligent  estimate  of  the  relation  of  pure- 
bred live  stock  to  the  total  number.  The  cooperation  of  herdbook 
oflBcials  has  been  solicited  and  the  requests  of  the  Bureau  have  gen- 
erally l>een  replied  to  promptly  and  cordially.  As  a  continuation  of 
the  first  year's  estimates,  figures  for  the  calendar  year  ended  December 
31,  1904,  were  called  for  and  are  presented  below.  In  a  few  cases  no 
replies  were  received,  and  in  such  instances  the  estimates  for  the  pre- 
ceding year  have  been  used  or  the  figures  of  the  latest  published 
volume  of  the  book  of  record  in  question. 

Making  allowances"  for  associations  and  breeds  from  which  no 
replies  were  received  or  which  were  incomplete,  the  total  number  of 

« Horses  allowed,  9,000;  dairy  cattle,  193,000;  beef  cattle,  20,000;  sheep,  67,000; 
hogs,  6,000.  These  estimates  were  made  by  taking  the  sum  of  registen^d  animals 
for  which  estimates  were  not  furnished  and  calculating  the  number  of  living  animals 
as  approximately  one-half  of  the  total  number  registered  with  horses  and  beef  cattle 
and  one-fourth  with  sheep  and  hogs.  It  will  l>e  noticed  that  this  is  rather  smaller 
than  the  estimates  generally  furnished  by  the  secretaries.  In  estimating  the  number 
of  registered  beef  cattle  this  term  was  used  to  include  all  breeds  of  cattle  but  the 
Ayrshire,  Dutch  Belted,  Guernsey,  Holstein-Friesian,  and  Jersey. 
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registered  domestic  animals  in  the  United  States  living  on  December 
31,  1904,  was  approximately  as  follows: 

Horses 185,000 

Dairy  cattle , 224,000 

Beef  ("other'*)  cattle 452,000 

Sheep 222,000 

Hogs 181,000 

Using  the  estimates  of  the  Bureau  of  Statistics  of  this  Department 
aa  a  basis,  we  find  the  relative  number  of  registered  animals  living  on 
December  31,  1904,  as  follows: 

Per  cent. 

Horses 1.08 

Dairy  cattle 1.27 

Beef  (** other'')  cattle 1.04 

'Sheep 49 

Hog» 38 

In  round  numbers,  then,  about  1  per  cent  of  the  horses  and  beef 
cattle  in  the  country  are  purebred  and  registered,  li  per  cent  of  the 
dairy  cattle,  and  one-half  of  1  per  cent  of  the  sheep  and  hogs.  In  the 
Eastern  States  and  in  the  corn  belt  these  percentages  are  doubtless 
considembly  higher.  . 

The  figures  given  are  not  strictly  comparable  with  those  for  1903. 
In  the  former  case  the  reports  of  "the  Twelfth  Census  were  used  as  the 
basis,  whereas  in  the  present  one  the  estimates  of  the  Bureau  of  Sta- 
tistics of  this  Department  are  used. 

The  thanks  of  the  Bureau  are  due  those  secretaries  who  furnished 
estimates. 
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PEDIGBEE  BECOBD  ASSOCIATIONS  IN  THE  UNITED  STATES. 

Paragraph  473  of  the  tariflf  act  of  July  24,  1897  (amended  March  3, 
1903),  provides  that — 

Any  animal  imported  by  a  citizen  of  the  United  States  ipecially  for  breeding  pur- 
poses shall  be  admitted  free,  whether  intended  to  be  so  used  by  the  importer  himself 
or  for  sale  for  such  purpose:  Provided,  That  no  such  animal  shall  be  admitted  free 
unless  pure  bred  of  a  recoj?nized  breed,  and  duly  registered  in  the  books  of  record 
established  for  that  breed:  And  provided  further y  That  certificate  of  such  record  and 
of  the  pedigree  of  such  animal  shall  be  produced  and  submitted  to  the  customs 
officer,  duly  authenticated  by  the  proper  custodian  of  such  book  of  record,  together 
with  the  affidavit  of  the  owner,  agent,  or  importer  that  such  animal  is  the  identical 
animal  described  in  said  certificate  of  record  of  pedigree:  And  provided  further,  That 
the  Secretary  of  Agriculture  shall  determine  and  certify  to  the  Secretary  of  the 
Treasury  what  are  recognized  breeds  and  purebred  animals  under  the  provisions  of 
this  paragraph. 

Accordingly,  the  Department  of  Agriculture  has  certified  a  large 
number  of  books  of  record  of  pedigrees  and  their  publishing  agencies, 
and  has  prescribed  regulations  for  them  which  have  been  published  in 
B.  A.  I.  Order  No.  130.^  The  list  of  certified  associations  has  been  pub- 
lished in  this  order  and  in  various  publications  of  the  Agricultural  and 
Treasury  Departments.  The  certified  American  books  of  record  are 
given  below,  together  with  the  names  of  the  associations  publishing 
them  and  the  names  and  addresses  of  the  publishing  oflicers.  This 
list  has  been  corrected  to  January  30, 1905: 

CATTLE. 


Name  of  breed. 


Aberdeen  Angus . . 

Ayrshire 

Devon 

Dutch  Belted 

Galloway 

Guernsey 

Hereford 

HolsteinFrlesian.. 
Jersey 

Polled  Durham 


Book  of  record. 


American  Aberdeen   Angus 
Herd  book. 


Ayrshire  Record 

American  Devon  Record . 


Dutch  Belted  Cattle  Herd- 
book. 

American  Galloway  Herd- 
book. 

Herd  Register  of  the  Ameri- 
can Guernsey  Cattle  Club. 
American  Hereford  Record . 


Holsteln  Friesian  Herd  book  . 

Herd  Register  of  the  Ameri- 
can Jersey  Cattle  Club. 

American    Polled    Durham 
Herdbook. 

a  See 


By  whom  published. 


American  Aberdeen  Angus  Breeders'  Association, 
Thos.  McFarlane,  secretary,  Union  Stock  Yards, 
Chicago,  111. 

Ayrshire  Breeders'  Association,  C.  M.  Winslow, 
secretary,  Brandon,  Vt. 

American  Devon  Cattle  Club,  L.  P.  Sisson,  secre- 
tary, Newark,  Ohio. 

Dutch  Belted  Cattle  Association  of  America, 
H.  B.  Richards,  secretary,  Easton,  Pa. 

American  Galloway  Breeders'  Association,  C.  W. 
Gray,  secretary.  Union- Stock  Yards,  Chicago, 
111. 

American  Guernsey  Cattle  Club,  William  H.  Cald- 
well, secretary,  Peterboro,  N.  H. 

American  flereford  Cattle  Breeders'  Association, 
C.  R.  Thomas,  secretary,  225  West  Twelfth 
street,  Kansas  City,  Mo. 

Holsteln  Friesian  Association  of  America,  Fred- 
erick L.  Houghton,  secretary,  Brattleboro,  Vt. 

American  Jersey  Cattle  Club,  J.  J.  Hemingway, 
secretary,  8  West  Seventeenth  street.  New  York, 
N.  Y. 

The  Polled  Durham  Breeders'  Association, 
Fletcher  S.  Hlnes,  secretary,  Indianapolis,  lud. 
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Name  of  breed. 

Book  of  record. 

By  whom  published. 

Red  Polled 

Shorthorn 

Red  Polled  Herdbook 

American  Shorthorn  Herd- 
book. 

American  Sussex  Register 

Swiss  Record 

Red  Polled  Cattle  Club  of  America  (Incorpo- 
rated), J.  McLaln  Smith,  Eccretary,  Dayton, 
Ohio. 

American  Shorthorn  Breeders*  Association  John 

Sussex 

W.  Groves,  secretary,  Union  Stock  Yards,  Chi- 
cago, 111. 
American  Sussex  Association,  Overton  Lea,  sec- 

Brown Swiss 

retary,  Nashville,  Tenn. 
Brown  Swiss  Cattle  Breeders'  Association,  C.  D, 

Nixon,  secretary,  Owego,  N.  Y. 

HORSES. 


American  Trotter  .'  American  Trotting  Register.. 


Belgian  Draft. 


Cleveland  Bay 

Clydesdale 

French  Coach 


French  Draft 

German  Coach  a. . . 

Hackney 

Morgan 

Oldenburg  b 

Percheron 

Do 

Saddle  Horse 

Shetland  Pony  — 

Shire 

Suffolk 

Thoroughbred 


American  Register  of  Belgian 
Draft  Horses. 

American     Cleveland     Bay 
Studbook. 

American  Clydesdale  Stud- 
book. 
French  Coach  Studbook 


National  Register  of  French 
Draft  Horses. 

German,  Hanoverian,  and 
Oldenburg  Coach  Horse 
Studbook. 

American  Hackney  Stud- 
book. 

American  Morgan  Register  . . 

Oldenburg  Coach  Horse  Reg- 
ister. 

American  Percheron  Stud- 
book. 


Percheron  Register. 


American  Saddle  Horse  Reg- 
ister. 

American  Shetland  Pony 
Club  Studbook. 

American  Shire  Horse  Stud- 
book. 

American  Suffolk  HorseStud- 
book. 

American  Studbook , 


American  Trotting  Register  Association,  Wm.  H. 
Knight,  secretary,  355  Dearborn  street,  Chicago, 
HI. 

American  Association  of  Importers  and  Breeders 
of  Belgian  Draft  Horses,  J.  D.  Conner,  jr.,  sec- 
retary, Wabash,  Ind. 

Cleveland  Bay  Society  of  America,  R.  P.Stericker, 
secretary,  80  Chestnut  avenue,  West  Orange, 
N.J. 

American  Clydesdale  Association,  R.  B.  Ogilvie, 
secretary.  Union  Stock  Yards,  Chicago,  111. 

French  Coach  Horse  Society  of  America,  Duncan 
E.  Willett,  secretary,  2112  Michigan  avenue, 
Chicago,  111. 

National  French  Draft  Horse  Association,  C.  E. 
Stubbs,  secretary,  Fairfield,  Iowa. 

German,  Hanoverian,  and  Oldenburg  Coach 
Horse  Association  of  America,  J.  Crouch,  secre- 
tary, Lafayette,  Ind. 

American  Hackney  Horse  Society,  A.  H.  Godfrey, 
secretary,  P.  O.  Box  111,  Madison  Square,  New 
York,  N.  Y. 

American  Morgan  Register  Association,  H.  C. 
Shaw,  recording  secretary,  Middlebury,  Vt. 

Oldenburg  Coach  Horse  Association  of  America, 
C.  E.  Stubbs",  secretary,  Fairfield,  Iowa. 

American  Percheron  Horse  Breeders'  and  Import- 
ers' Association,  Geo.  W.  Stubblefleld,  secretary. 
Union  Stock  Yards,  Chicago,  111. 

The  Percheron  Registry  Co.,  Chas.  C.  Glenn,  sec- 
retary, Columbus,  Ohio. 

American  Saddle  Horse  Breeders'  Association, 
I.  B.  Nail,  secretary,  Louisville,  Ky. 

American  Shetland  Pony  Club,  Mortimer  Lever- 
ing, secretary,  Lafayette,  Ind. 

American  Shire  Horse  Association,  Charles  Bur- 
gess, secretary,  Wenona,  111. 

American  Suffolk  Horse  Association,  Alex.  Gal- 
braith,  secretary,  Janesville,  Wis. 

The  Jockey  Club,  James  E.  Wheeler,  registrar, 
571  Fifth  avenue,  New  York,  N.  Y. 


# 


a  See  Oldenburg. 
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ASSES. 


Name  of  breed. 

Book  of  record. 

By  whom  published. 

Jacks  and  jennets . 

American  Jack  Stock  Stud- 
book. 

American  Breeders'  Association  of  Jacks  and  Jen- 
nets, J.  W.  Jones,  secretary,  Columbia,  Tenn. 

SHEEP. 

Cheviot 

Cotswold 

Dorset  Horn 

Hampshire  Down 

Leicester 

Lincoln 

Merino  (Delaine). 


American     Cheviot     Sheep 

Flock  Book. 
American  Cotswold  Record  . . 

Continental     Dorset     Sheep 

Record. 
Hampshire      Down      Flock 

Record. 
American  Leicester  Record  . . 

National      Lincoln      Sheep 

Breeders*  Record. 
Black  Top  Spanish  Merino 

Sheep  Register. 


Merino  (French).. 

Merino  (German) 
Merino  (Spanish). 


Do. 


Do. 


Do. 


Do. 


Oxford  Down . 
Shropshire  ... 
Southdown... 


SafTolk  . 


Do Dickinson    Spanish   Merino 

i      Sheep  Register. 
Do Improved    Delaine    Merino 

I      Register. 

Do '  National     Delaine     Merino 

'      Register. 


American  Rambouillet  Rec-  ' 
ord. 

International  Von  Homey er 

Kaml)Ouillet  Club  Record,    | 
Register    of    the    Michigan 
Merino    Sheep     Breeders' 
As,Hociation.  I 

Register  of  the  New  York 
I      State     American     Merino 
Sheep    Breeders'    Associa-  i 
tion.  ' 

Register  of  the  Ohio  .'Spanish 
Merino    Sheep     Breeders' 
Association. 
,  Register    of     the    Standard 
I      American  Merino  Ri»giRter  ' 
Association.  j 

Register  of  the  Vermont  Me-  : 
I      rino  Sheep  Breeders'  Asso- 
ciation. 

American  Oxford  Record 

I 
American  Shropshire  Sheep 

Record. 
American   Sonthdo^\'n   Rec-  \ 
ord. 

I 
Register    of    the   American 
Suffolk  Flock  Regihtrj-  As-  j 
soriation. 


American  Cheviot  Sheep  Society,  F.  E.  Dawley, 
secretary,  Fayetteville,  N.  Y. 

American  Cotswold  Registry  Association,  F.  W. 
Harding,  secretary,  Wankesha,  Wis. 

The  Continental  Dorset  Club,  J.  E.  Wing.  .««ecre- 
tary,  Mechanicsburg,  Ohio. 

Hampshire  Down  Breeders'  Association  of  Amer- 
ica, Comfort  A.  Tyler,  secretary.  Nottawa,  Mich. 

American  Leicester  Breeders'  Association,  A.  J. 
Temple,  secretary,  Cameron,  111. 

National  Lincoln  Sheep  Breeders'  Association, 
Bert  Smith,  secretary,  Charlotte,  Mich. 

Black  Top  Spanish  Merino  Sheep  Breeders'  Pub- 
lishing Association,  R.  P.  Berry,  secretary,  R.  F. 

D.  No.  8,  Eigbtyfour,  Pa. 

Dickinson  Merino  Sheep  Record  Co.,  H.  G.  Mc- 
Dowell, secretary,  Canton,  Ohio. 

Improved  Delaine  Merino  Sheep  Breeders'  A«k>- 
ciation.  George  A.  Henry,  secretary,  R.  F.  D. 
No.  8.  Bellefontaine,  Ohio. 

National  Delaine  Merino  Sheep  BreederBl*  Asso* 
ciation.  J.  B.  Johnson,  recording  secretary-treas- 
urer, Canonsburg.  Pa. 

American  Rambouillet  Sheep  Breeders'  Associa- 
tion, Dwight  JLincoln,  secretary,  Milford  Center, 
Ohio. 

International  Von  Homeyer  Rambouillet  Club, 

E.  M.  Moore.  secretar>'.  Orchard  Lake,  Mich. 
Michigan   Merino  Sheep  Breeders'  A.ssociation, 

E.  N.  Ball,  secretary,  Hamburg,  Mich. 

New  York  State  American  Merino  Sheep  Breed- 
ers' Association,  J.  H.  Earll,  secretary,  Skan- 
eateles,  N.  Y. 

Ohio  Spani«<h  Merino  Sheep  Breeders'  Association, 
Wesley  Bishop.  st»cretary,  R.  F.  D.  No.  1,  Dela- 
ware, Oliio. 

Standard  American  Merino  Sheep  Breeders'  Asso- 
ciation, J.  P.  Ray,  secretary,  Allenshill,  N.  Y. 

Vermont  Merino  Sheep  Breeders'  Association, 
C.  A.  Chapman,  secretary  and  treasurer,  Mid- 
dlebury.  Vt. 

American  Oxford  Down  Record  A(>sociation,  W.  A. 
Shafor,  secretary,  Hamilton,  Ohio. 

American  Shropshire  Registry  Association,  Morti- 
mer Levering,  secretary.  Lafayette,  Ind. 

American  Southdown  Breeders'  Association, 
Frank  S.  Springer,  secretary,  510  East  Monroe 
street,  Springfield.  111. 

American  Suffolk  Flock  Registr>^  Association, 
(fCorgc  W.  Franklin.  secretar>',  Des  Moines, 
Iowa.  ^^  , 
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Name  of  breed. 


Berkshire  . 


Cheshire 

Chester  White. 


Chester,  Ohio  Im- 
proved, 
Duroc  Jersey 


Do. 


Hampshire  (Thin 

Rind). 
Poland  China 


Book  of  record. 


American  Berkshire  Record. . 


Cheshire  Herdbook. 


Do 

Do 

Do 

Tarn  worth - 
Yorkshire  . 


American  Chester  White  Rec- 
ord. 
O.  I.e.  Record 

American  Duroc  Jersey  Rec-  \ 
ord. 

National  Duroc  Jersey  Rec- 
ord. 

American  Hampshire  Record. 

American  Poland  China  Rec-  , 
ord. 

Ohio  Poland  China  Record... 

Southwestern  Poland  China 
Record.  • 

Standard  Poland  China  Rec- 
ord. 

-tVmerican  Tamworth  Swine 
Record. 

American  Yorkshire  Record. . 


By  whom  published. 


Association,    Frank    S. 
510  East  Monroe  street, 


American     Berkshire 

Springer,    secretary, 

SpringHeld,  111. 
Cheshire   Swine   Breeders'   Association,  Ed.   S. 

Hill,  secretary,  FreevUle,  N.  Y. 
American   Chester  White    Record  Association, 

Ernest  Freigau,  secretary,  Columbus,  Ohio. 
O.  I.  C.  Swine  Breeders'  Association,  C.  M.  Hiles, 

secretary,  40  Sherriff  street,  Cleveland,  Ohio. 
American  Duroc  Jersey  Swine  Breeders'  Associa- 
tion, S.  E.  Morton,  secretary,  Camden.  Ohio. 
National  Duroc  Jersey  Record  Association,  Robt. 

J.  EvauH,  secretary,  Elpaso,  111. 
American  Hampshire  Swine  Record  Association, 

E.  C.  Stone,  secretary,  Armstrong,  111. 
American  Poland  China  Record  Co.,  W.  M.  Mc- 

Fadden,  secretary.  Union  Stock  Yards,  Chi- 
cago, III. 

Ohio  Poland  China  Record  Co.,  A.  M.  Brown,  sec- 
retary, Dayton,  Ohio. 

Southwestern  Poland  China  Record  Association, 
H.  P.  Wilson,  secretar>%  Gadsden,  Tenn. 

Standard  Poland  China  Record  Association,  Geo. 

F.  Woodwcrth,  secretary,  Maryville,  Mo. 
American  Tamworth  Swine  Record  Association, 

E.  N.  Ball,  secretar>%  Hamburg,  Mich. 
American  Yorkshire  Club,  Harrj'  G.  Knun,  secre- 
^  tary  and  treasurer,  Whitebear  Lake,  Minn. 


DOGS. 


Fifty-seven  recog- 
nized breeds. 


American  Kennel  Club  Stud- 
book. 


American  Kennel  Club,  A.  P.  Vredenburg,  secre- 
tary, 55  Liberty  street,  New  York,  N.  Y. 


CATS. 


Longhaired    (An- 

United States  Re^ster  and 

United  States  Official  Register  A.ssooiation  (In- 

gora or  Persian). 

Studbook   (except  appen- 

corporated), Mrs.  S.  Hazen  Bond,  registrar,  310 

dix). 

First  street  SE,  Washington,  D.  C. 

Shorthaired    (Sia- 

....,do,-.—  

Do, 

mese,     Manx, 

Mexican,    Abys- 

sinian,   Indian, 

Russian, and  Jap- 

anese). 

Longhaired    (Per- 

Studbook of  the  American 

American  Cat  Association,  Lucy  C.  Johnstone, 

sian  or  Angora). 

Cat  Association. 

secretary-treasurer,  6323  Madison  avenue,  Chi- 
cago, Hi. 

Shorthaired   (Rus- 
.^ian,  Siamese, 

...  .do 

Do. 

Japanese,  Mexi- 

can, Manx,  Abys- 

sinian, Native). 
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Name  of  organization. 


Alabama  Live  Stock  Association 

Arizona  Cattle  Growers'  Association 

California  Live  Stock  Breeders*  Association.. 

California  Swine  Breeders'  Association 

Colorado  Cattle  and  Horse  Growers'  Association. 

Connecticut  Sheep  Breeders'  Association 

Southeastern  Stock  Growers'  Association 

Southwest  Georgia  Live  Stock  Association  ... 

State  Live  Stock  Breeders*  Association 

Hawaiian  Live  Stock  Breeders'  Association . . 

Idaho  Wool  Growers'  Association 

Inland  Registered  Stock  Breeders'  Association.. 

Wood  River  Cattlemen's  Association 

Illinois  Cattle  Breeders*  Association 

Illinois  Cattle  Feeders'  Association 

Illinois  Horse  Breeders'  Association 

Illinois  Live  Stock  Breeders'  Association 

Illinois  Sheep  Breeders'  Association 

Illinois  Swine  Breeders'  Association 

Indiana  Improved  Stock  Breeders'  Association.. 

Indiana  Swine  Breeders'  Association 

Iowa  Improved  Live  Stock  Breeders'  Association 
Iowa  Swine  Breeders'  Association 


Improved  Swine  Breeders'  Association 

Kansas  Improved  Stock  Breeders'  Association... 
Kentucky  Live  Stock  Breeders'  Association.. 


Louisiana  Stockbreeders'  Association 

Eastern  Horse  Breeders'  Association 

Massachusetts  Cattle  Owners'  Association... 
Minnesota  Live  Stock  Breeders'  Association. 

Minnesota  Sheep  Breeders'  Association 

Minnesota  Swine  Breeders'  Association 


Southern  Live  Stock  Association 

Improved  Live  Stock  Breeders'  Association 

Missouri  State  Sheep  Breeders'  Association 

Central  Montana  Wool  Growers'  Association 

Montana  Registered  Cattle  Breeders'  Association. 
Montana  Stock  Growers'  Association 


North  Montana  Roundup  Association 

North  Montana  Wool  Growers'  Association. 
Nebraska  Improved  Live  Stock  Breeders' 

sociation. 
Nebraska  State  Swine  Breeders*  Association. 
Nebraska  Stock  Growers'  Association , 


As- 


Sec  retary. 


Black  Range  Protection  Association 

New  Mexico  Cattle  Growers'  Association. 
New  Mexico  Sheep  Growers' Association  . 


W.  L.  Thornton Talladega,  Ala. 

Harry  L.  HefTner Pantano,  Ariz. 

E.W.Major Berkeley,  CaL 

H.  L.Bishop Kingsbury,  Cal. 

Fred.  P.  Johnson Denver,  Colo. 

Burton  C.  Patterson Torrington ,  Conn. 

Irving  H.  Welch Jacksonville,  Fla, 

H.  M.  Mcintosh  a Albany,  Ga. 

C.  L.  Wllloughby Experiment,  Ga. 

Albert  F.  Judd Honolulu,  Hawaii. 

J.  E.  Clinton,  jr Boise,  Idaho. 

H.  T.  French Moscow,  Idaho. 

T.  M.  Osbom Hailey,  Idaho. 

O.  H.Swigart |  Champaign,  IlL 

Charles  F.  Mills '  Springfield,  111. 


Poet-oflRce. 


George  Williams. . 
Fred.  H.  Rankin  . 

Eugene  Funk 

Charles  F.Mills.. 

J.  H.  Skinner 

W.MidkifT 

W.  J.  Rutherford . 
C.C.Carlin 


H.W.Cheney. 
H.  A.  Heath  .. 
Clarence  Sale. 


W.  H.  Dalrymple  . 

J.  £.  Osborne 

J.  L.  Harrington  . . 

Andrew  Boss 

C.W.Glotfelter... 
Charles  Kenning . 


J.M.Aldrich... 
Geo. B.Ellis  ... 
L.E.Shattuck. 

A.  C.  Logan 

John  W. Pace.. 
W.G.Preuitt  .. 


Roy  M. Clary... 
C.  H.  Campbell  . 
O.E.Mickey.... 


A.T.Cole , 

£.M.8earle,  jr. 


£.  A.  Clemens.. 
Will  C.  Barnes . 

Harry  Lee 

a  President. 


Athens.  111. 

Urbana.  111. 

Bloomington,  HI. 

Springfield,  lU. 

Lafayette,  Ind. 

Bhelbyville,  Ind. 

Ames,  Iowa. 

8403  Fifth  street,  Des 
Moines,  Iowa. 

Topeka,  Kans. 
Do. 

23  Board  of  Trade 
building.  Louisville, 
Ky. 

Baton  Rouge,  La. 

Calais,  Me. 

Lunenbuig,  Mass. 

St.  Anthony,  Minn. 

Waterville,  Minn. 

R.  F.  D.  No.  2,  Bird  Is- 
land, Minn. 

Michigan  City,  Miss. 

Columbia,  Mo. 

Springfield,  Mo. 

Billings,  Mont, 

Helena,  Mont. 

425  Power  block, 
Helena,  Mont 

Conrad,  Mont. 

Greatfalls,  Mont. 

Osceola,  Nebr. 

Beatrice,  Nebr. 

State  capitol,  Lincoln, 

Nebr. 
Magdalena,  N.  Mex. 
Las  Vegas,  N.  Mex. 
Albuquerque,  N.  Mex. 
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State  Live  Stock  Breeders'  Associatwna — Continued. 


Name  of  organization. 

Secretary. 

Post-oflBce. 

Northeastern  New  Mexico  Cattle  AssociaUoii  . . . 

Geo.  P.  Gay  lord 

Folsom,  N.  Mex. 

New  York  State  Breeders'  Association 

Thos.  F.Hunt 

Ithaca,  N.Y. 
Warsaw,  N.  Y, 

New  York  State  Sheep  Breeders'  Association 

North  Dakota  Live  Stock  Association 

W.  W.  Smallwood 

E.  S.  De  Lancey 

Valley  City,  N.  Dak. 
Grove  City,  Ohio. 
Columbus,  Ohio. 

Ohio  Horse  Breeders' Association 

Samuel  Taylor 

OhioLdvfe  Stock  Association 

C.  S.  Plumb 

Ohio  Swine  Breeders' Association 

C.  W.  Kurtz 

Indianapolis,  Ind. 
Quaker  Citv,  Ohio. 

Ohio  Wool  Growers'  and  Sheep  Breeders'  Asso- 
ciation. 
Oklahoma  Improved  Stock  Breeders' Association . 
Oklahoma  Live  Stock  Association 

W.N.Cowden 

J.A.Alderson 

Pondcreek,  Okla. 

W.E.  Bolton 

Woodward,  Okla. 

Oregon  Live  Stock  Breeders' Association 

M.D.  Wisdom 

Portland,  Oreg. 

Pennsylvania  Live  Stock  Breeders' Association.. 
South  Carolina  Live  Stock  Association  . 

E.  S.  Bayard 

East  End,  Pittsburg, 

B.  H.Rawla 

Pa. 
Clemson  College,  S.  C. 
Fort  Pierre,  S.  Dak. 

Missouri  River  Stockmen's  Association 

John  Hayes 

Northwestern  Stock  Growers' Association 

Geo.  A.  Ross 

Bellefourche,  8.  Dak. 

South  Dakota  Improved  Live  Stock  and  Poultry 

Breeders'  Association . 
Western  South  Dakota  Stock  Growers' Associa- 

Jas. W.  Wilson 

Brookings,  S.  Dak. 

F.  M.  Stewart 

Buffalogap,  S.  Dak. 
42  Arcade,  Nashville, 

tion. 
Tennessee  Live  Stock  Breeders'  Association 

May  Overton  b 

Cattle  Raisers' Association  of  Texas 

John  T.  Ly  tie 

Tenn. 
Fort  Worth,  Tex. 
Taylor,  Tex. 
Murrav,  Utah. 

Texas  Sheep  and  Goat  Breeders' Association 

Utah  Cattle  Growers'  Association 

R.  A.  Bradford 

Wesley  K.  Walton 

Mount  Pleasant  Wool  Growers' Association 

Fred.  C.  Jensen 

Mount  Pleasant,  Utah. 

Utah  Cattlemen's  Association 

J.  Wesley  Walton 

Salt  Lake  City,  Utah. 

Utah  Wool  Growers'  Association 

O.P.Hatch 

Do. 

Washington  Live  Stock  Association 

F.M.Rothrock 

Spokane,  Wash. 
Duo,  W.  Va. 
Wellsburg,W.Va. 

Waukesha,  Wis. 
Do. 

West  Virginia  Live  Stock  Association 

H.  E  Williams 

West  Virginia  Sheep  Breeders  and  Wool  Grow- 

James B.  Beall 

ers'  Association. 
Wisconsin  Live  Stock  Breeders' Association 

Frank  W.  Harding 

Wisconsin  Sheep  Breeders'  Association 

do 

Snake  River  live  Stock  Association 

Harry  L.  Hays 

Dixon,  Wyo. 
Cheyenne,  Wvo. 

Wyoming  Stock  Growers' Association 

Miss  Alice  R.  Smith 

Geo.  8.  Walker 

Wyoming  Wool  Growers'  Association 

Do. 

a  Acting  secretary. 


b  President. 


THE  MOVEMBNT  OF  LIVE  STOCK. 

The  movement,  consumption,  and  range  of  prices  of  our  domestic 
live  stock  for  the  year  1904  are  shown  in  the  series  of  tables  which 
follow.  It  should  he  stated  that  the  information  conveyed  by  these 
figures  is  not,  in  some  instances,  as  accurate  and  complete  as  could  be 
desired.  There  are,  necessarily,  many  duplications  in  the  receipts, 
because  animals  arriving  at  a  stock  center  may  be  passed  on  to  one  or 
more  additional  centers  before  they  are  finally  disposed  of.  How- 
ever, the  difference  between  the  receipts  and  shipments  will  show,  in 
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a  general  way,  the  packing  and  local  consumption.  The  amount  which 
might  be  computed  for  the  latter  would,  without  doubt,  be  considera- 
bly below  the  actual  mark,  inasmuch  as  the  local  butchering  in  the 
smaller  towns,  together  with  the  farm  consumption,  are  excluded 
entirely,  there  being  no  means  at  our  disposal  of  procuring  any  data 
of  this  kind.  On  the  other  hand,  it  must  be  remembered  that  the 
large  quantities  of  meat  which  go  into  our  export  trade  figure  in  the 
arrivals  at  Chicago  and  other  places. 
The  tables  are  ai'i*anged  in  the  following  order: 

1.  Total  receipts  and  shipments  of  each  class  of  live  stock  for  the 
United  States. 

2.  Total  receipts  and  shipments  of  each  class  of  live  stock  at  the 
several  stock  and  packing  centers. 

3.  Receipts  and  shipments  at  each  stock  center,  by  months. 

4.  Average  weight  of  hogs  at  five  leading  centers  for  a  series  of 
years,  by  months. 

5.  Range  of  prices,  per  hundredweight,  of  cattle  at  Chicago  and 
Omaha,  by  months. 

6.  Ratige  of  prices,  per  hundredweight,  of  hogs  at  Chicago  and 
Omaha,  by  months. 

7.  Range  of  prices,  per  hundredweight,  of  sheep  at  Chicago  and 
Omaha,  by  months. 

8.  Range  and  avei-age  prices  of  horses  at  Chicago  and  Omaha,  by 
months. 

Receipts  and  shipments  of  live  storkj  1902-1904* 


Animals. 


1902. 


1908. 


Receipts.  Ishipraeut*.    Receipts.    Sbipmeuts.    Receipts.    Shipments. 


Number. 


Cattle ll,3%,92o 

Calves 1,2S9.835 

Hogs '  30,520,943 

Sheep j  17,573,466 


Horses  and  mules. 


616,840 


Total '  61,398,011 


yuiiif)er.    I    ytuiiber. 

4,7i«,991     12,170,2?3 

250,751  I    l,552,5a3 

7,270,307     31.132,034 


6,88-1,230 
485,949 


19, 199, 680 
615, 749 


Number. 
6,109,409 

352,210 
7,773,795 
8,333,438 

494,0*4  I 


Number. 
12,136,135 

1,616,934 

38,769,524 

19,637,182 

733,197 


19,080,22^  I  04,670,871  ,  22.062,896  |  73,892,972 


Number. 
5,633,703 

399,204 

10,433,224 

9,340,147 

626,474 


26,432,752 
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WEIGHTS  AND  PBICES  OF  LIVE  STOCK. 

Average  weight  of  hogs,  in  pounds,  for  ten  years,  by  months,  at  leading  cities. 

CHICAGO. 


Month. 


January  ... 
February  .. 

March 

April 

May 

June 

July 

August 

September . 
October..... 
November  . 
December. . 


Average  for  year. 


1904. 


206 

205 

206 

206 

214 

221 

226 

238 

244 

230  ' 

232  ' 


1903.    1902. 


208 
209 
216 
222 
227 
231 
235 
248 
257 


203 
206 
216 
210 
211 
223 
230 
217 
219 


241       220 
228       220 


227       226  :    217 


1901.  '  1900.    1899. 

I 


227 
224 
222 
226 
227 
231  ; 
229  ' 
238  • 
248 
236  I 
218  I 
202  I 


229 ; 

226  ' 

223  ' 

223 

228 

229 

236 


231 
229 
232 
231 
232 
236 
237 


1898.  1897.  1896.  '  1896. 


233 
227 
229 
223 
225 
229 
232 


246 

244 

243 

247 

250 

246 

234 

240 

236 

240 

250 

235 

258 

243 

239 

247 
238 
230 
235 
237 
240 
238 
249 
252 
244 
252 
245 


219  ,226   216  i  226  I  233   237  ;  234 


I 


236 

239 
I 

246  , 

243  ! 
243  I 
249  I 
249  ! 
253 
257 
242 
245  I 
254  ! 


223 
220 
222 
226 
227 
225 
233 
237 
242 
230 
241 
248 


246  !      230 


KANSAS  CITY. 


January.... 
February  .. 

March 

April 

May ;.. 

June 

July 

August 

September . 

October 

November  . 
December. . 


Average  for  year. 


222 
222 
216 
210 
211 
208 
206 
210 
206 
195 
192 
194 


224 
220 
218 
223 
215 
211 
213 
216 
232 
223 
211 
226 


207  I  218 


172 

176 

188 

194 

1% 

198 

205 

209 

208 

217  i 

223  ' 

224 


213 

230 

210 

218 

207 

210 

207 

207 

210 

213 

206 

213  ' 

187 

206 

187 

219  , 

185 
199 
179 
173 


200  I  197 


214 
213 
216 

218 


216 
207 
208 
209 
213 
209 
211 
211 
211 
I  215 
I  230 
!  222 


218  1  224 

212  j  225 

211  I  216 

209  i  216 


209 

210  I 

217 

219 

218 

215 

211 

208 


215   213  i  213 


217 
220 
219 
217 
218 
210 
221 
217 


238 
231 
232 
226 
222 
221 
214 
216 
226 
229 


218 


227 


216 
213 
213 
213 
211 
212 
218 
209 
212 
230 
227 
2S5 


216 


SIOUX  CITY. 


January 

February  .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November  . 
December.. 


.'  243 

.|  222 

.;  230 

.  232 

.  234 

.'  236 

.1  239 

.1  253 

.'  260 

.!  257 

.1  270 

.1  269 


217 
219 
217 
235 
237 
243 
248 
261 
274 
278 
274 
266 


226 
222  , 

229  ; 

234 

238 

240 

242 

253 

261 

260  , 

253 

233  [ 


Average  for  year 245   247 


243 

2M 

283 

273 

281  ' 

239 

260 

257 

252 

254 

238 

243 

260 

254 

249 

240 

244 

263 

258 

264 

241 

244 

263 

255 

267 

245 

244 

264 

262 

269 

243 

242 

260 

266 

270 

251 

257 

260 

269 

271 

262 

267 

275 

286 

274 

268 

274 

291 

292 

281 

208 

280 

296 

295 

288 

231 

266 

280 

299 

280 

249 

258 

272 

271 

278 

264 

258 

261 

261 

271 

274 

270 

267  I 

281  i 


285  ; 
289  i 


192 
190 
200 
210 
219 
226 
234 
236 
237 
233 
250 
266 


274 


224 
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Average  weight  of  hogs,  in  pounds,  for  ten  years,  by  months^  at  leading  cities — Con  tinned. 

OMAHA. 


Month. 

1904. 

1903. 

1902. 

1901. 

1900. 

1899. 

1898. 

1897. 

1896. 

1895. 

January 

250 
231 
235 
236 
232 
233 
232 
244 
252 
261 
267 
265 

242 
235 
286 
247 
248 
253 
2M 
265 
273 
278 
268 
265 

209 
211 
220 
228 
230 
282 
238 
242 
258 
259 
262 
256 

284 
231 
282 
232 
234 
242 
231 
236 
246 
250 
235 
212 

267 
237 
243 
236 
237 
239 
234 
239 
249 
245 
263 
262 

262 
246 
247 
247 
251 
260 
248 
246 
286 
269 
270 
268 

287 
263 
260 
260 
267 
260 
263 
259 
265 
274 
279 
274 

275 
269 
2e9 
269 
271 
272 
269 
270 
274 
286 
290 
299 

275 
268 
261 
262 
268 
273 
272 
272 
282 
288 
289 
291 

194 

Febniarv 

199 

March 

211 

April 

217 

May 

217 

June 

*22 

July 

226 

August 

219 

September 

238 

October 

246 

November 

261 

December 

269 

Average  for  year 

244 

265 

286 

286 

243 

254 

266 

276 

276 

227 

DENV 

ER. 

January 

254 
247 
242 
286 
240 
235 
244 
251 
269 
240 
250 
269 

223 
232 
238 
237 
240 
255 
249 
256 
261 
279 
205 
262 

214 
213 
220 
209 
223 
232 
235 
233 
238 
232 
228 
240 

211 
210 
181 
201 
240 
213 
195 
212 
218 
235 
227 
218 

229 
218 
204 
214 
216 
n211 
212 
221 
284 
227 
226 
226 

288 
236 
235 
282 
247 
226 
214 
229 
239 
236 
247 
243 

267 
236 
223 
238 
231 
246 
286 
247 
268 
253 
246 
249 

240 
249 
220 
236 
241 
227 
292 
807 
262 
268 
226 
250 

I 

February 

March 

April 

Mav 

June 

July 

t 

August i 

September 

October         

November 

1 

December 

Average  for  year 

251 

245 

226 

213 

220 

235 

248 

250 
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Range  of  priceSy  per  hundredweight,  of  caitie  at  Chicago  and  Omaha  in  1904,  hy  morUhSf 
and  annual  range  at  Chicago  since  i892. 


CHICAGO. 


Month. 


January 

February 

March 

April 

May 

June..... 

July 

August 

September 

October 

November 

December 

Annual  range; 

1904 

1903 

1902 

1901 

1900 

1899 

1898 

1897 

1896 

1895 

1894 

1893 

1892 


Native  steers 
(1,500-1,800 
pounds). 


$4.55-15.90 
4.35-  6.00 
4.60- 
4.45- 
4.60- 
6.60- 
5.40- 
4.75- 
4.90- 
6.10- 
4.70- 


6.80 
5.80 
5.90 
6.70 
6.50 
6.40 
6.50 
7.00 
7.80 


4.40-^10.50 

4.35-«10.50 
4.10-  7.55 
4.25-dl4.50 
4.75-  9.30 
4.70-el.>.50 
4.60-    8.60 


4.10- 
4.00- 
3.40- 
3.60- 
3.00- 
4.00- 
3.75- 


6.25 
6.00 
6.50 
6.60 
6.60 
6.75 
7.00 


Native  steers 
(1,200-1,500 
pounds). 


83. 65-  $5. 86 
3.50-  6.00 
3.65- 
3.80- 
3.90- 
4.50- 
4.40- 
3.80- 
3.66- 
3.50- 
3.50- 


6.00 
5.70 
6.90 
6.65 
6.65 
6.40 
6.55 
7.00 
7.25 


3.35-612.25 

8.35-*12.25 
8. 35-  <-8. 36 
8.60-  9.00 
3.60-  12.00 
3.90-  11.00 
4.00-    8.25 


3.80- 
3.35- 
2.90- 
2.90- 
2.90- 
2.90- 
2.86- 


6.15 
6.00 
6.25 
6.40 
6.00 
6.50 
6.35 


Poor  to  best 

cows  and 

heifers. 


«2.50-«5.10 
2.86-6.00 
8.25-  4.80 
3.25-  5.00 
3.40-  5.36 
3.40-5.75 
3.60-  5.75 
2.50-  6.30 
2.30-  5.00 
2.25-5.60 
2. 80-  6. 50 
2.00-  7.50 

2.00-  7.50 
2.60-5.50 
3.35-8.25 
2.0O-  8.00 
1.75-6.00 
2.0O-6.85 
2.00-5.40 
1. 75-  5. 40 
1.75-  4.40 
2.00-  5.75 
1.75-  4.40 
2.00-  6.00 
1.85-  4.00 


Native  stoclc- 
ers  and  feed- 
ers. 


$2.00-S4.25 
2.00-4.35 
2.00-  4.60 
2.10-  4.50 
2.10-6.00 
2.25-5.05 
2.10-  4.25 
1.90-  4.65 
1. 75-  4. 10 
1.60-4.25 
1.60-  4.50 
1.50-  4.75 

1.60-6.50 
1.50-  5.20 
1.90-  6.00 
1.65-5.15 
2.10-  5.25 
2.50-  5.40 
2.50-  5.40 
2.40-  4.75 
2.20-  4.10 
2.26-  6.15 
2.00-4.15 
2.25-  4.90 
2.00-  4.10 


Texas  and 
western 
steers. 


$3.10-^.65 
3.20-6.00 
4.26-  4.80 
8.65-5.10 
3.00-  5.95 
2. 90-  5. 35 
2.40-  4.85 
2. 50-  5. 10 
2.40-  6.65 
2.25-6.40 
2.40-  5.00 

2.40-  5.66 
2.55-  5.10 
2.55-  7.G5 

2. 75-  5. 75 
3.0O-  5.90 
8. 10-  6. 76 
3.15-  5.40 

2.76-  4.90 
2.10-  5.50 
2. 25-  5. 75 
2.50-  6.00 
8.60  6.00 
1.50-  5.26 


a 810.50  represents  the  price  paid  for  the  grand  championship  load  at  the  International  of  1904. 
b$12.25  represents  the  price  paid  for  the  champion  load  of  Angus  yearlings  at  the  International  of 
1904. 
cThe  top  price,  $8.35,  was  attained  by  one  load  of  yearling  Hereford  steers,  averaging  1,099  pounds. 
rfOne  loaa  of  Aberdeen- Angus  steers,  averaging  1,610  pounds,  sold  at  $14.60. 
«  Fifteen  Aberdeen- Angus  steers,  averaging  1,492  pounds,  sold  at  $15.60. 


OMAHA. 


Month. 


January . . 
February . 
March .... 

April 

May 

June 

July 

August ... 
September 
October. . . 
November 
December 


Native 
beeves. 


$3.2O-$5.10 
3.0O-  6.50 
2.75-  6.20 
3.00-5.10 
8.00-5.65 
8.50-6.26 
3.40-  6.00 
8.25-  5.85 
4.00-  6.00 
4.25-6.85 
8. 10-  6. 15 
8.10-6.16 


Native  cows. 

r2.00-$4.25 
2.00-4.10 
1.76-4.00 
2.30-  4.50 
-  1.80-4.85 
1. 65-  5. 15 
2.00-  4.90 
2. 10-  4. 50 
2.00-  3.30 
2.10-2.86 
1.75-3.35 
1.75-4.10 


Stockers  and 
feeders. 


$2.2544.00 
2. 15-  4. 10 
2.40-4.55 
2.60-  4.60 
2.50-  4.40 
2.35-  6.00 
2.00-  4.56 
2.65-  3.75 
2.00-3.86 
2.25-  8.96 
2.50-4.16 
2.50-  4.00 


Western 
steers. 


$3.6544.75 
3.15-4.36 
2.90- 5.10 
2.50-4.65 
2.65-4.50 
8.00-  4.86 
2.60-4.60 


Western 
cows. 


$2.60-$3.85 
2.40-3.80 
1.50-  3.80 
1.75-  3.20 
1.40-3.36 
1.90-3.40 
1.65-3.10 
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Range  of  price»,  per  hmdredweight,  of  ho§%  at  Chicago  and  Omaha  in  J904y  hy  nunUhg^ 
and  annual  range  at  Chicago  since  1892. 


CHICAGO. 


Month. 


January 

February 

Mareh 

April 

May 

June 

July 

Aufi^ust 

September 

October , 

November 

December 

Annual  range: 

1904 

1903 

1902 

1901 

1900* 

1899 

1«98 

1897 

1B96 

1895... 

IfeW 

1^93 

1892 


tteavy  pack- 

Injf  (25D-M)0 

pounds). 


Mixed  pack- 
ing (200-250 
pounds) . 


$4.40-16.20 
4.56-5.80 
4.80-5.824 
4.25-5.50 
4.10-4.95 
4.30-5.45 
4.70-  5.86 
4.50- 5. 72i 
4. 50-  6. 30 
4.50-6.30 
4.30-5.25  I 
4.15-5.20 

4.10-6.30 
8.86-7.87ij 
5.70-8.25 
4.80-  7.37i 
4. 15-  5. 85  ^ 
3.36-4.95 
3. 10-  4. 80 
3.00-4.45 
2.40-  4.45 
3.20-  5.45 
8.90-  6.75 
8.80-  8.75 
3. 70-  7. 90 


$4.35-95.20 
4.50-5.75 
4.86-5.80 
4.40- 5. 47i 
4.15-  4.95 
4.35-5.45 
4.90-5.80 
4.80-5.75 
4.95-6.37* 
4.70-6.30 
4.36-  6.25 
4.20-  4.87i 

4.15-  6.37* 
3.90-  7.80 
6.66-8.20 
4.86-7.30 

4. 16-  6. 821 
3.40-6.00 
3. 10-  4. 70 
3.20-4.60 
2. 75-  4. 45 
3.25-5.55 
8.90-  6.65 
4.25-8.65 
3.60-6.86 


Light  bacon 
(160-200 
pounds). 


$4.2046.00 
4,30-5.66 
4.45-5.60 
4.30-5.40 
4.16-  4.90 
4.35-5.40 
6.00- 6.90 
4.95^  6.80 
5.20-6.30 
4.70-6.20 
4.16-  5.15 
4. 00- 4. 80 

4.00-6.30 
8.90-7,70 
5.40-  7.95 
4.76-7.20 
4.10-5.76 
3.30- 5.  CO 
3.10-4.66 
3.20-4.65 
2.80-4.46 
8.25-6.70 
8.50- a45 
4.40-8.69 
3.60- &86 


OMAHA. 


Bion^ 


January . . 
February . 

March 

April 

May 

June 

July 

August  ... 
September 
October... 
November 
December 


Heavy  pack- 
ing (275-600 
poundB). 


$4.66 -$5.00 
4. 75  -  5. 60 
4.95-6.40 
4. 62i-  6. 15 
4. 37J-  4. 77i 
4. 62t-  5. 27i 
4.90-6.35 
4. 65  -  6. 25 
5.00  -  5.85 
4. 92i-  5. 76 
4.45  -  6.00 
4.25-4.66 


Mixed  pack- 
ing (230-370 
pounda). 


60-$4.87i 
70  -  6. 60 
90-6.30 
60  -  6. 15 
32i-  4. 724 
47J-6.20 
86  -  6.  S7i 
75-  6.30 
10-  6.90 
95-  5.824 
474-  4. 974 
274-  4. 674 


Light  bacon 
(160-226 
pounds). 


$4. 20 -$4. 96 
4.60-5.40 
4.60-6.224 
4.60-  6.174 
4.20-  4.674 
4. 274-  6. 15 
4.60-  6.271 
4.824-  6.40 
6.16  -6.05 
4.924-5.85 
4.46-  500 
4.30 -4:65 
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lUmge  of  prieef^  per  hundredwdghtf  of  sheep  at  Chicago  ajid  Omaha  in  1904y  ^y  months^ 
and  annual  range  at  Chicago  eince  189S, 


CHICAGO. 


Mcmth. 


Native  sheep 

(60-140 

pounds) . 


Native  year- 
lings and 
l&mbs. 


Western 

sheep  (70-140 

pounds) . 


Western  and 

Mexican 

lambs. 


January  

February 

March 

April 

May 

June* 

July 

August 

September.... 

October 

November 

December 

Annual  range: 

1904 

•  1903 

1902 

1801 

1900 

1899 

1898 

1897 

1896 

1896 

1894 

1893 

1892 


«2.00-^75 
2.00-4.75 
2.00-5.50 
2.60- 6.00* 
2.00-6.00 
1.75-5.50 
1.60-5.50 
2.00-4.25 
1.75-4.50 
1.60-4.75 
1.75-5.00 
2.50-5.65 

1.50- 6.00 
1.25-7.00 
1.25-  6.50 
1.40-  5.25 
2.00-  6.50 
2.25-  5.65 
2.00-  5.25 
1.25-6^25 
1.00-4.60 
1.2^5.50 
1.00-5.40 
1.50-6.25 
2.25-  6.90 


$3.00-$6.S5 
2.75-  6.15 
2.75-  5.90 
2.50-06.25 
3.00-06.75 
3.25-6.75 
3.50-  7.75 
3.00-7.00 
3.00-6.85 
3.00-6.25 
3.50-  6.20 
4.25-7.40 

2.50-  7.75 
2. 50- 8. 00 
2.00-7.15 
2.0O-6.25 
3,00-  7.60 
3.50-7.45 
8. 50-  7. 10 
3. 00-  6. 40 
2.75-6.50 
2.25-6.85 
2. 00- 6.00 
2.25-7.55 
3. 00- 8.25 


«2.25-$4.75 
2. 40-  4. 75 
2.75-6.46 
3.60-5.80 
2.76-5.80 
2.25-5.50 
2.00-5.65 
2.00-4.25 
2. 00-  4. 36 
2.  CO-  4. 75 
2.0O-4.85 
3. 00-  5. 60 

2.00-6.80 
2.00-7.00 
1.25-6.30 
1.50-5.25 
3.00-6.50 
2.50-6.65 
3.00-5.25 
2.15-5.35 
2. 15-  4. 30 
2.50-5.35 
2.00-5.40 
2.50-  6.45 
8.00-6.75 


S3. 00-96. 25 
4.0O-  6.25 
4.25-6.16 
4.00-07.05 
8. 40-07.10 
8.50-7.50 
4.65-  7.40 
4.00-  6.85 
4.00-6.00 
8. 25-  5. 90 
8. 00-  6. 00 
4.50-  7.35 

8.00-  7.50 
2.50-7.90 
2.50-  7.60 
2. 75-  6. 90 
4. 00-  7. 60 
4. 00-  7. 00 
8.75-6.75 
3.60-7.25 
8.50-  6.25 
8.00-  6.00 
2.50-5.80 
2.26-6.76 
8.50-7.25 


o  Spring  lambs  sold  during  1904  as  high  as  920,  with  many  at  97  to  910. 
OMABA. 


Month. 


Native  sheep. 


Native 
lambs. 


Western 
sheep. 


Western 
lambs. 


January 

February... 

March 

April 

May 

June 

July 

August 

September  . 

October 

November.. 
December . . 


92.25-96.10 
2.60-  6.25 
2.50-5.26 
3.25-  5.65 
4.00-  5.90 
4.00-  5.25 
8.75-  5.00 
3. 40-  4. 35 


3.75-  4.50 
4.0O-  5.60 


94.75-96.00 
5.00-  6.00 
4.76-5.85 
4.25-6.65 
5.00-06.75 
4. 50-  6. 874 
4.75-5.25 
4.50-  6.25 
6.00-  6.50 
4.0O-5.25 
4. 75-  5. 60 
5.00-6.85 


93.70-94.85 
3.15-4.85 
2.35-4.05 
3. 15-  3. 90 
3.25-4.25 
2. 50-  4. 70 
3.00-4.75 


94.5047.00 
4.00-5.50 
4.80-  5.85 
4.25-5.35 
4. 60-  5. 75 
4.50-  5.45 


a  Spring  lambs  (April)  915. 
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Range  and  average  price  of  horses  at  Chicago  and  Omaha  in  1904,  by  monthSy  and  annual 
average  at  Chicago  since  1900, 


CHICAGO. 


««-!»'  a&  saddler.  ^CS" 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual  average: 

190J 

19J3 

1902 

1901 

1900 


Draft 
horses. 


S170 
175 
185 
185 
180 
180 
176 
175 
170 
170 
175 
180 

177 
171 
166 
157 
155 


Carriage 
teams. 


S430 
495 
500 
500 
500 
490 
475 
465 
460 
460 
460 
455 

475 
465 
450 
400 
410 


Drivers. 


S150 
155 
160 
160 
160 
155 
160 
145 
140 
140 
140 
135 

150 
150 
146 
187 
140 


S125 
135 
135 
135 
135 
130 
125 
120 
120 
120 
120 
120 

140 
122 
117 
102 
105 


S135 
145 
150 
150 
150 
145 
140 
140 
186 
185 
135 
135 

140 
140 
135 
121 
115 


$160 
170 
180 
180 
180 
170 
165 
160 
155 
155 
155 
155 

160 
156 
151 
147 
150 


«67i 
72* 
72i 
72* 
67* 
65 
62* 
60 
60 
60 
66 
60 


67 
52 
60 


OMAHA. 


Month. 


January . . 
February . 

March 

April 

May 

June 

July 

August 

September, 
October... 
November, 
December 


Draft 
horses. 


Carriage  I 
teams. 


«120-$t75 
120-  175 
120-  175 
125-  200 
140-  275 
135-  250 

125-  200 
120-  175 
120-  175 

126-  200 
130-  235 
180-  225 


!$300-$400 
I  300-  400 
300-  400 
300-  400 
300-  760 
300-  700 
300-  400 
300-  400 
300-  400 
300-  450 
30O-  450 
300-  400 


Drivers. 


f76-n50 

75-150 

76-  160 

90-  175 

125-300 

125-300 

120-  175 

ICO-  175 

100-  175 

12S-200 

125-  200 

126-200 


General 
use. 


S65-990 
70-  90 
75-95 
75-100 
90-125 
76-110 
65-100 
60-90 
60-100 
66-100 
70-100 
70-100 


Chunks. 


885-$110 
90-  115 
90-  116 
lOO-  135 
115-  165 
90-  150 
85-  130 

75-  120 

76-  120 
80-  115 
85-  125 
85-  126 


Western. 


$16-«50 
10-50 
10-60 
10-60 

15-  35 

16-  40 
16-65 
15-90 
l^UO 
16-100 
10-35 

12*-  60 


South- 
ern. 


$46-$d0 
40-  80 
36-  70 
30-  65 
30-  65 
30-  60 
80-  m 
30-  60 
30-  60 
40-75 
40-  90 
40-  76 
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RULES  AND  REetLATIONS  OF  THE  BUREAU  OF  ANIMAL 
INDUSTRY  ISSUED  IN  1904. 


(Amendment  No.  4  to  B.  A.  I.  Order  No.  33.) 

Begulationi  tot  the  Inspectioii  of  Live  Stock  and  their  Products. 

U.  S.  Department  op  Agriculture, 

Oppicb  of  the  Secretary, 
Washington,  D.  C,  February  27,  190^. 
It  is  hereby  ordered,  That  the  flrat  paragraph  of  section  23  of  the  regulations  for  the 
inspection  of  live  Stoct  and  their  products,  issued  under  date  of  March  15,  1899  (B.  A.  I. 
Order  No.  33),  be,  and  It  ts  hereby,  amended  to  read  as  follows: 

Separate  cellars  must  bfe  proylded  in  which  microscopically  Inspected  meats  must  be 
cured,  stored,  packed,  arid  stamped,  and  no  other  meats  shall  be  cured,  stored,  packed, 
or  stamped  therein.  These  cellars  must  be  so  arranged  that  they  can  be  securely  locked 
and  the  keys  to  the  same  shall  remain  in  the  possession  of  a  trusted  employee  of  the 
Department  of  Agriculture^  who  will  lock  and  unlock  the  cellars  as  the  business  requires ; 
he  must  also  be  present  during  the  time  that  the  cellars  remain  unlocked,  and  keep  an 
accurate  account  of  all  meats  going  into  and  from  such  cellars. 

The  above  amendment  will  bft  In  effect  on  and  afte.r  April  1,  1904,  and  packers  will 
make  any  necessary  alterations  hi  their  equipment  before  that  date. 

James  Wilson,  Secretary. 


(Amendment  No.  2  to  B.  A.  I.  Order  No.  109.) 

Begidatioiis  for  the  Inspection  and  Quarantine  of  Horses,  Neat  Cattle, 
Sheep,  and  other  Ruminants,  and  Swine  Imported  into  the  United 
States — Importation  of  Cattle  from  the  Netherlands. 

U.  S.  Department  op  Aoricclturb, 

Office  of  the  Secretary, 
Washington,  D.  C,  February  Zk»  190^. 
It  is  hereby  ordered.  That  section  5  of  the  regulations  for  the  inspection  and  quaran- 
tine of  horses,  neat  cattle,  sheep,  and  other  ruminants,  and  swine  imported  into  the 
United  States,  issued  under  date  of  April  10,  1903  (B.  A.  I.  Order  No.  109),  be,  and  it 
Is  hereby,  amended  by  the  addition  after  the  words  "  Great  Britain,"  In  the  second  line, 
of  the  words  "or  the  Netherlands  (Holland),"  and  by  striking  out  the  words  "stationed 
In  that  country,"  in  the  fifth  line,  and  by  inserting  in  place  thereof  the  words  "  before 
being  exported." 

Cattle  from  the  Netherlands  must  be  shipped  direct  from  a  port  in  that  country  to  the 
United  States  or  may  be  transshipped  at  an  English  port.  They  will  not  be  eligible  for 
entry  Into  the  United  States  if  shipped  through  or  landed  at  any  port  In  continental 
Europe  outside  of  the,  Netherlands.  Such  cattle  will  be  subject  to  a  quarantine  of 
nUiety  days,  counting  from  the  date  of  shipment. 

James  Wilson,  Secretary. 


(Amendment  No.  3  to  B.  A.  I.  Order  No.  109.) 

Begrulations  for  the  Inspection  and  Quarantine  of  Horses,  Neat  Cattle, 
Sheep,  and  other  Buminants,  and  Swine  Imported  into  the  United  States. 

u.  s.  dlpartment  of  agriculture, 

Office  of  the  Sbckistart, 
Washington,  D.  C,  July  £6,  190k. 
It  is  hereby  ordered.  That  rule  1  of  the  regulations  for  the  inspection  and  quarantine 
of  animaW  imported  into  the  United  States  Issued  under  date  of  April  10,  1903  (B.  A.  L 
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Order  No.  109),  be,  and  is  hereby,  amended  by  the  addition  of  Lowelltown,  Me.  (port  of 
Bangor,  Me.),  as  an  animal  quarantine  station  during  the  months  of  Septeml>er,  October, 
and  November,  1904,  for  the  inspection  and  quarantine  of  animals  Imported  into  the 
United  States.     This  order  to  terminate  November  30,  1904. 

James  Wilson,  Secretary. 


(B.  A.  I.  OfiDEB  No.  121.) 

Begrulations  to  Prevent  the  Spread  of  Splenetic  Fever  of  Cattle. 

U.  S.  Depart MEXT  of  AoBicrLTCRE, 

Office  of  the  Secbbtabt, 
WoiMngUm,  D.  C,  January  1^  190k. 
To  managers  and  agents  of  railroads  and  transportation  companies  of  the  United  States, 
stockmen,  and  others: 

In  furtherance  of  the  regulations  for  the  suppression  and  extirpation  of  contagious 
and  Infectious  diseases  among*  domestic  animals  in  the  United  States,  dated  March  10, 
1903  (B.  A.  I.  Order  No.  106),  notice  is  hereby  given  that  a  contagious  and  Infectious  dis- 
ease, known  as  splenetic,  southern,  or  Texas  fever,  exists  among  cattle  in  the  district  de- 
scribed below : 

1.  All  that  country  lying  south,  or  below,  a  line  beginning  at  the  northwest  comer  of 
the  State  of  California ;  thence  east,  south,  and  southeasterly  along  the  boundary  line  of 
said  State  of  California  to  the  southeastern  corner  of  said  State;  thence  southerly  along 
the  western  boundary  line  of  Arizona  to  the  southwest  corner  of  Arizona;  thence  along 
the  southern  boundary  lines  of  Arizona  and  New  Mexico  to  the  southeastern  comer  of 
New  Mexico;  thence  northerly  along  the  eastern  boundary  of  New  Mexico  to  the  south- 
ern line  of  the  State  of  Colorado ;  thence  along  the  southern  boundary  lines  of  Colorado 
and  Kansas  to  the  southeastern  comer  of  Kansas ;  thence  southerly  along  the  western 
boundary  line  of  Missouri  to  the  southwestern  corner  of  Missouri ;  thence  easterly  along 
the  southern  boundary  line  of  Missouri  to  the  western  boundary  line  of  Dunklin  County  ; 
thence  southerly  along  the  said  western  boundary  to  the  southwestern  corner  of  Dunklin 
County ;  thence  easterly  along  the  southern  boundary  line  of  Missouri  to  the  Mississippi 
lliver ;  thence  northerly  along  the  Mississippi  River  to  the  northern  boundary  line  of 
Tennessee  at  the  northwest  corner  of  Lake  County ;  thence  easterly  along  said  boundary 
line  to  the  northeast  corner  of  Henry  County ;  thence  In  a  northerly  direction  along  the 
boundary  of  Tennessee  to  the  northwest  corner  of  Stewart  County ;  thence  In  an  easterly 
direction  along  the  northern  boundary  of  Tennessee  to  the  southwestern  comer  of  Vir- 
ginia ;  thence  northeasterly  along  the  western  boundary  line  of  Virginia  to  the  northern- 
most point  of  Virginia  ;  thence  southerly  along  the  eastern  boundary  line  of  Virginia  to 
the  northeast  corner  of  Virginia,  where  It  joins  the  southeastern  corner  of  Maryland,  at 
the  Atlantic  Ocean. 

2.  Whenever  any  State  or  Territory  located  above  or  below  said  quarantine  line,  as 
above  designated,  shall  duly  establish  a  different  quarantine  line,  and  obtain  the  neces- 
sary legislation  to  enforce  said  last-mentioned  line  strictly  and  completely  within  the 
boundaries  of  said  State  or  Territory  and  said  last -above-mentioned  line  and  the  meas- 
ures taken  to  enforce  it  are  satisfactory  to  the  Secretary  of  Agriculture,  he  may,  by  a 
special  order,  temporarily  adopt  said  State  or  Territorial  line. 

Said  adoption  will  apply  only  to  that  portion  of  said  line  specified,  and  may  ceaae 
at  any  time  the  Secretary  may  deem  It  best  for  the  Interests  involved,  and  in  no  instance 
shall  said  modification  exist  longer  than  the  period  specified  in  said  special  order ;  and 
at  the  expiration  of  such  time  said  quarantine  line  shall  revert  without  further  order 
to  the  line  first  above  described. 

Whenever  any  State  or  Territory  shall  establish  a  quarantine  line  for  above  purposes, 
differently  located  from  the  first  alwve-descrlbed  line,  and  shall  obtain  by  Jegislatlun 
the  necessary  laws  to  enforce  the  same  completely  and  strictly,  and  shall  desire  a  modifi- 
cation of  the  Federal  quarantine  line  to  agree  with  such  State  or  Territorial  line,  the 
proper  authorities  of  such  State  or  Territory  shall  forward  to  the  Secretary  of  Agrlcal- 
ture  a  true  map  or  description  of  such  line  and  a  copy  of  the  laws  for  enforcement  of 
same,  duly  authenticated  and  certified. 

3.  From  the  1st  day  of  February,  1904,  no  cattle  are  to  be  transported  from  said 
area  south  or  below  said  Federal  quarantine  line  above  described  to  any  portion  of  the 
United  States  above — north,  east,  or  west  of — the  above-described  line,  except  as  here- 
inafter provided. 
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4.  Cattle  from  said  area  maj  be  transported  by  rail  or  boat  for  Immediate  slauf^bter, 
an<f  when  so  transported  the  following  i^^latlons  must  be  obserred  : 

(0)  When  any  cattle  in  coarse  of  transportation  from  said  area  are  unloaded  above — 
north,  east,  or  west  of — said  line  to  be  fed  or  watered  or  for  other  purposes,  said  cattle 
shall  be  placed  In  pens  or  yards  set  apart  for  Infected  cattle,  and  no  other  cattle  shall 
be  admitted  thereto. 

(b)  On  unloading  said  cattle  at  their  points  of  destination,  chutes,  alleyways,  and  pens, 
sufficiently  isolated,  shall  be  set  apart  to  receive  them,  and  no  other  cattle  shall  be 
admitted  to  said  chutes,  pens,  and  alleyways;  and  the  regulations  relating  to  the  move- 
ment of  cattle  from  said  area,  prescribed  by  the  cattle  sanitary  officers  of  the  State 
where  unloaded,  shall  be  carefully  observed.  The  cars  or  boats  that  have  carried  said 
stock  shall  be  cleansed  and  disinfected  as  soon  as  possible  after  unloading  and  before 
they  are  again  used  to  transport,  store,  or  shelter  animals  or  merchandise. 

(c)  Where  southern  cattle  and  cattle  originating  outside  of  the  quarantined  district 
are  yarded  In  adjacent  pens,  there  shall  be  left  a  space  between  them  not  less  than  ten 
feet  wide,  and  there  shall  be  on  each  side  of  this  space,  which  shall  not  be  used  for  cattle, 
a  tight  board  fence  not  less  than  five  feet  high. 

(d)  All  cars  carrying  cattle  from  the  quarantined  area  shall  bear  on  both  sides  printed 
placards,  the  letters  of  which  shall  be  plain  and  not  less  than  11  inches  In  height  to 
be  affixed  by  the  railroad  company  hauling  the  same,  stating  that  said  cars  contain 
southern  cattle ;  and  each  of  the  waybills,  conductor's  manifests,  and  bills  of  lading  of 
said  shipments  by  cars  or  boats  shall  have  a  note  plainly  written  or  stamped  upon  its 
face  with  a  similar  statement.  The  placards  shall  state  the  name  of  the  place  from 
which  the  shipment  was  made,  with  the  date,  and  the  name  of  the  place  of  destination  ; 
said  date  must  correspond  with  the  date  of  the  waybill  and  other  papers.  Whenever 
any  cattle  have  come  from  said  area  and  shall  be  reshlpped  from  any  point  at  which 
they  have  been  unloaded  to  other  points  of  destination,  the  cars  carrying  said  animals 
shall  bear  on  both  sides  similar  placards  with  like  statements,  and  the  waybills,  con- 
ductor's manifests,  or  bills  of  lading  be  so  stamped.  At  whatever  point  these  cattle 
are  unloaded  they  must  be  placed  in  separate  pens,  to  which  no  other  cattle  shall  be 
admitted. 

{€)  No  boat  having  on  board  cattle  from  said  district  shall  receive  on  board  cattle 
from  outside  of  said  district.  Cattle  from  said  district  shall  not  be  received  on  board 
when  destined  to  points  outside  of  said  district  where  proper  facilities  have  not  t>een 
provided  for  transferring  the  said  cattle  from  the  landing  to  the  stock  yards  and  slaugh- 
terhouses without  passing  over  public  highways,  nnless  permission  for  such  passing  is 
first  obtained  from  the  local  authorities. 

(/)  The  cars  and  boats  used  to  transport  such  animals,  the  chutes,  alleyways,  and  pens 
used  during  transportation  and  at  points  of  destination  shall  be  disinfected  In  the  fol- 
lowing manner: 

(1)  Remove  all  litter  and  manure.  This  litter  and  manure  may  be  disinfected  by 
mixing  It  with  lime  or  saturating  It  with  a  5  per  cent  solution  of  100  per  cent  carbolic 
acid ;  or,  If  not  disinfected.  It  may  be  stored  where  no  cattle  can  come  In  contact  with 
It  during  the  period  from  February  1  to  November  1  of  each  year. 

(2)  Wash  the  cars  and  the  feeding  and  watering  troughs  with  water  until  clean. 

(3)  Saturate  the  entire  Interior  surface  of  the  cars  and  the  fencing,  troughs,  chutes, 
and  floors  of  the  pens  with  a  mixture  made  of  li  pounds  of  lime  and  one-quarter  pound  of 
100  per  cent  straw-colored  carbolic  add  to  each  gallon  of  water  or  a  solution  made  by 
dissolving  4  ounces  of  chloride  of  lime  to  each  gallon  of  water  may  be  used  ;  or  disinfect 
the  cars  with  a  jet  of  steam  under  a  pressure  of  not  less  than  50  pounds  to  the  square 
Inch. 

iO)  If  the  facilities  for  cleaning  and  disinfecting  cars,  as  above  described,  are  not 
provided  at  the  point  of  destination,  the  railroad  company  shall  seal  and  bill  the  Infected 
cars  to  a  point  to  be  agreed  upon  between  their  agent  and  a  representative  of  the  Bureau 
of  Animal  Industry,  and  shall  there  clean  and  disinfect  them. 

ih)  Cars  which  have  carried  cattle  within  the  quarantined  district  shall  be  cleaned  and 
disinfected  before  being  taken  out  of  said  district,  except  when  loaded  with  cattle  In 
course  of  transportation  In  accordance  with  these  regulations. 

5.  Notice  is  hereby  given  that  cattle  infested  with  tlie  Boophtlus  annulattu,  or  south- 
ern cattle  tick,  disseminate  the  contagion  of  splenetic,  southern,  or  Texas  fever ;  there- 
fore cattle  originating  outside  of  the  district  described  by  this  order  or  amendments 
thereof,  and  which  are  Infested  with  the  Boophilua  annulattts  ticks,  shall  be  considered 
as  Infectious  cattle  and  shall  be  subject  to  the  rules  and  regulations  governing  the  move- 
ment of  southern  cattle. 

6.  Stock-yard  companies  receiving  cattle  Infested  with  said  ticks  shall  place  such 
cattle  in  the  pens  set  aside  for  the  use  of  southern  cattle;    and   transportation  com- 
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panics  are  required  to  clean  and  disinfect  all  cars  and  boats  which  have  contained    tlie 
same,  according  to  the  requirements  of  this  Depifrtment. 

7.  Cattle  in  said  district  may  be  shipped  after  having  been  properly  dipped  in  Beau- 
mont crude  petroleum,  under  the  supervision  of  an  inspector  of  the  Bureau  of  A.iiinuil 
Industry,  without  further  restriction,  excepting  such  as  may  be  enforced  by  local  aiitborf- 
ties  at  point  of  destination,  provided  that  application  be  first  made  to  this  Department, 
and  permission  granted  to  establish  dipping  stations,  and  that  after  being  dipped  tlie 
cattle  are  examined  and  certified  by  an  inspector  of  the  Bureau  of  Animal  Industry  ; 
and  further  provided  that  the  cattle  when  dipped  be  shipped  in  clean  cars  and  not  driven 
through  the  infected  district  or  unloaded  therein,  except  at  such  point  as  may  be  duly 
designated  in  regulations  of  this  Department. 

8.  Inspectors  are  Instructed  to  see  that  disinfection  is  properly  done,  and  to  report 
Instances  of  improper  disinfection  and  other  violations  of  this  order. 

d.  Violation  of  these  rcguIaMons  is  punishable  by  a  fine  of  not  less  than  $100  nor  more 
than  $1,000,  or  by  imprisonment  not  more  than  one  year,  or  by  both  such  fine  and  Im- 
prisonment. 

10.  These  regulations  supersede  B.  A.  I.  Order  No.  107,  dated  March  13,  1903,  and 
amendments  thereto. 

James  Wilson,  Secretary. 


(Amendment  No.  1  to  B.  A.  I.  Ordeb  No.  121.) 

Special  Order  Modifying  Quarantine  Line  for  the  State  of  California  ( 1 004)  • 

U.  S.  Dbpabtmbnt  of  Aobicclture, 

Oppicb  op  the  Secretaby, 
Washington,  D.  C,  January  i^»  1904. 
In  accordance  with  the  regulations  to  prevent  the  spread  of  splenetic  fever  of  cattle, 
the  State  of  California  has  agreed  to  establish  and  cooperate  in  the  enforcement   of  a 
quarantine  line  located  as  follows : 

Beginning  on  the  Pacific  coast  where  the  northern  boundary  line  of  San  Luis  Obispo  ^ 
County  connects  with  the  Pacific  Ocean  ;  thence  easterly  along  the  northern  boundary 
line  of  San  Luis  Obispo  County  to  Its  junction  with  the  western  boundary  of  Kings 
County ;  thence  northwesterly  along  the  western  boundary  of  Kings  and  Fresno  countfea 
to  the  western  corner  of  Fresno  County ;  thence  northerly,  easterly,,  and  southerly  along 
the  western,  northern,  and  eastern  boundary  line  of  Merced  County  to  the  southeast 
corner  theredf ;  thence  northeasterly  along  the  northern  boundary  of  Madera  County  to 
the  northeast  corner  thereof;  thence  southerly  and  easterly  along  the  eastern  boundary 
lines  of  Madera,  Fresno,  and  Tulare  counties  to  the  southeast  corner  of  Tulare  County  ; 
thence  easterly  along  the  southern  boundary  line  of  Inyo  County  to  its  intersection  with 
the  western  boundary  line  of  the  State  of  California. 

And  whereas  said  quarantine  line,  as  above  set  forth.  Is  satisfactory  to  this  Depart- 
ment, and  legislation  has  been  enacted  by  the  State  of  California  to  enforce  said  quaran- 
tine line,  therefore  the  above  quarantine  line  is  adopted  for  the  State  of  California  by 
this  Department  for  the  period  beginning  with  February  1,  1904,  and  ending  January  31, 
1905,  in  lieu  of  the  quarantine  line  described  In  the  order  of  January  14,  1904,  for  said 
area,  unless  otherwise  ordered. 

It  is  further  ordered.  That,  during  the  continuance  of  the  above  line  no  cattle  originat- 
ing in  the  quarantined  area  as  described  in  B.  A.  I.  Order  No.  121,  as  modified,  shall  be 
moved,  or  allowed  to  move  Into  the  counties  of  Kern,  Tulare,  Kings,  San  Luis  Obispo, 
Fresno,  Madera,  and  Merced ;  and  that  cattle  now  In  said  counties  may  be  moved  to  points 
outside  of  the  quarantined  area  for  purposes  other  than  immediate  slaughter  upon  inspec- 
tion and  certification  that  they  are  free  of  infection,  by  a  duly  authorized  officer  of  the 
county  board  of  supervisors,  and  that  said  certificate  be  approved  and  signed  by  the  State 
veterinarian.  This  privilege  Is  granted  upon  condition  that  the  board  of  supervisors  In 
each  of  said  counties  adopt  and  enforce  efficient  measures  to  prevent  the  introduction  Into 
and  the  dissemination  within  the  county  of  the  contagion  of  southern  cattle  fever,  and 
that  it  prosecute  measures  for  the  eradication  of  said  disease. 

James  Wilson^  Secretary. 
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(Amendment  No.  2  to  B.  A.  I.  Order  No.  121.) 

Special  Order  Modifying  Ciucurantine  Line  for  the  State  of  Texas  (1904). 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  January  15,  190i. 
In  accordance  with  the  regulations  to  prevent  the  spread  of  splenetic  fever  of  cattle, 
the  State  of  Texas  has  agreed  to  establish  and  to  cooperate  in  the  enforcement  of  a 
quarantine  line  located  as  follows : 

Beginning  at  the  intersection  of  the  southern  boundary  of  New  Mexico  with  the  in- 
ternational boundary  line  at  the  Rio  Grande  River;  thence  southeasterly  along  the  said 
international  boundary  line  to  the  southwest  corner  of  the  county  of  Pecos ;  tnence  fol- 
lowing the  western  boundary  of  Pecos  County  to  the  southeast  corner  of  Reeves  County; 
thence  following  the  boundary  line  between  the  counties  of  Pecos  and  Reeves  to  the  Pecos 
River ;  thence  southeasterly,  following  the  Pecos  River,  to  the  northwest  corner  of 
Crockett  County ;  thence  east  along  the  northern  boundary  of  Crockett  and  Schleicher 
counties  to  the  southeastern  corner  of  Irion  County ;  thence  north  along  the  eastern 
boundary  of  Irion  County  to  the  northeast  corner  of  said  county ;  thence  continuing 
due  north  to  the  southern  boundary  line  of  Coke  County ;  thence  west  with  the  southern 
boundary  of  Coke  County  to  the  southwest  corner  of  Coke  County ;  thence  north  along 
the  western  boundary  of  Coke  County  to  the  southern  boundary  of  Mitchell  County ; 
thence  east  to  the  southeast  corner  of  Mitchell  County :  thence  north  along  the  eastern 
boundary  of  Mitchell  County  to  the  northeast  corner  of  said  county ;  thence  east  along 
the  southern  boundaries  of  Fisher  and  Jones  counties  to  the  southeast  corner  of  Jones 
County ;  thence  north  along  the  eastern  boundary  of  Jones  County  to  the  northeast 
corner  of  said  county ;  thence  east  along  the  southern,  boundary  of  Haskell  County  to 
the  southeast  corner  of  said  county ;  thence  north  along  the  western  boundary  lines  of 
Throckmorton  and  Baylor  counties  to  the  northwest  corner  of  Baylor  County ;  thence 
east  along  the  southern  boundary  of  Wilbarger  County  to  the  southeast  corner  of  said 
county  ;  thence  north  along  the  eastern  boundary  of  Wilbarger  County  to  the  Red  River ; 
thence  ^^ontinulng  in  a  northwesterly  direction  along  the  course  of  said  river  and  the 
northern  boundary  of  Texas  to  the  southeast  corner  of  Greer  County,  Oklahoma  Territory. 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactorj^  to  this  Depart- 
ment, and  legislation  has  been  enacted  by  the  State  of  Texas  to  enforce  said  quarantine 
line,  therefore  the  above  quarantine  line  is  adopted  for  the  State  of  Texas  by  this 
Department  for  the  period  beginning  with  February  1,  1904,  and  ending  January  31, 
1905,  in  lieu  of  the  quarantine  line  described  in  the  order  of  January  14,  1904,  for  said 
area,  unless  otherwise  ordered. 

/*  is  further  ordered.  That,  during  the  continuance  of  the  above  line,  no  cattle  originat- 
ing In  the  quarantined  area  as  described  in  B.  A.  I.  Order  No.  121,  as  modified,  shall  be 
moved  or  allowed  to  move  into  the  counties  of  Baylor  and  Throckmorton  and  that  por- 
tion of  the  county  of  Pecos  lying  north  and  west  of  the  line  described  as  follows :  Begin- 
ning at  the  west  line  of  Pecos  County,  at  the  point  where  the  roadbed  of  the  G.  H.  and 
S.  A.  Railroad  crosses  said  line ;  thence  In  an  easterly  direction  with  the  center  of  said 
roadbed  to  a  point  on  section  No.  30,  block  A2,  G.  H.  and  S.  A.  Railroad  Company ; 
thence  north  with  the  pasture  fence  running  In  a  northerly  direction  through  the  eastern 
part  of  sections  Nos.  13  and  12  of  said  block  A2,  and  across  section  1,  G.  C.  and  S.  F. 
Railroad  Company ;  thence  continuing  north  with  said  pasture  fence  through  the  eastern 
part  of  sections  Nos.  10,  17,  46,  47,  76,  77,  106,  107,  136,  137,  142,  143,  and  194,  block 
D,  M.  K.  and  T.  E,  Railroad  Company ;  thence  continuing  in  a  northerly  direction  to  a 
point  on  the  north  line  of  section  No.  6,  block  160,  G.  C.  and  S.  F.  Railroad  Company, 
Bame  being  corner  of  pasture  fence ;  thence  east  with  the  north  line  of  sections  Nos.  6,  9, 
10,  11,  12,  15,  16,  block  160,  G.  C.  and  S.  F.  Railroad  Company,  to  the  northeast  corner  of 
said  section  No.  16,  same  being  corner  of  pasture  fence ;  thence  in  a  northerly  direction 
with  the  east  boundary  line  of  sections  Nos.  22,'  21,  20,  23,  24,  25,  26,  27,  28,  29,  30,  31, 
and  32,  block  1,  C.  C.  S.  D.  and  R.  G.  N.  G.  Railroad  Company,  to  the  northeast  corner 
of  said  section  32 ;  thence  west  with  the  north  boundary  line  of  sections  Nos.  32  and  33, 
same  block,  to  the  northwest  corner  of  section  No.  33,  block  1,  C.  C.  S.  D.  and  R.  G.  N.  G. 
Railroad  Company,  corner  of  fence ;  thence  north  with  the  east  boundary  line  of  sec- 
tions Nos.  1,  12,  13,  24,  25,  36,  37,  48,  49,  60,  61,  and  72,  block  2,  C.  C.  S.  D.  and  R.  G. 
N.  G.  Railroad  Company,  to  the  northeast  corner  of  said  section  No.  72 ;  thence  in  an 
easterly  direction  with  the  pasture  fence  to  the  southeast  comer  of  section  No.  9, 
patented  to  James  E.  Evans ;  thence  north  with  the  east  line  of  said  section  No.  9  to 
the  northwest  comer  of  section  No.  100,  block  A2,  T.  C.  Railroad  Company ;  thence  east 
with  north  boundary  line  of  said  sections  Nos.  100  and  89,  same  block,  to  the  northeast 
comer  of  said  section  No.  89,  block  A2,  T.  C.  Railroad  Company ;  thence  north  with  the 
east  boundary  line  of  sections  Nos.  90,  91,  92,  and  93,  to  the  southeast  comer  of  section 
No.  94,  block  A2,  T.  C.  Railroad  Company ;  thence  northwest  diagonally  across  section 
No.  94  to  the  northwest  corner  of  said  section ;  thence  continuing  in  a  northwesterly 
direction  diagonally  across  sections  Nos.  14,  18,  and  28,  to  the  northeast  corner  of  section 
No.  29,  block  C4,  G.  C.  and  S.  F.  Railroad  Company ;  thence  west  with  the  north  bound- 
ary line  of  said  section  No.  29  to  the  northwest  corner  of  said  section ;    thence  northwest 
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diagonally  across  section  No.  1,  T.  C.  Railroad  Company,  section  No.  97,  block  No.  104, 
G.  C.  and  S.  F.  Railroad  Company,  to  the  northeast  corner  of  said  section  No.  96 ;  thence 
in  a  northerly  direction  across  section  No.  94  to  a  point  on  its  north  bonndary  tine  600 
varas  west  of  its  northeast  corner;  thence  continuing  north  through  sections  Nos.  93, 
00,  89,  86,  85,  and  58,  block  194,  G.  C.  and  S.  F.  Railroad  Company,  to  a  point  on  the 
north  boundary  line  of  said  section  No.  58 ;  thence  northwesterly  with  the  pasture  fence, 
through  section  No.  59,  to  the  northeast  comer  of  section  No.  82  and  the  southeast  comer 
of  section  No.  81,  same  block ;  thence  continuing  northwesterly  to  section  No.  17,  H.  and 
G.  N.  Railroad  Company;  thence  north  with  the  east  line  of  said  section  17  to  the  Pecos 
River;  thence  northwesterly  with  said  Pecos  River  to  the  northwest  comer  of  Crockett 
County. 

And  it  ie  further  ordered.  That  no  cattle  shall  be  moved  or  allowed  to  move  from  the 
counties  of  Cottle,  Hardeman,  Foard,  Wilbarger,  King,  Knox,  Haskell,  Stonewall,  Jones, 
Fisher,  Scurry,  Garza,  Borden,  Howard,  Mitchell,  Glasscock,  Sterling,  Irion,  West  Tom 
Green,  Upton,  Crane,  Throckmorton,  and  Baylor,  and  that  portion  of  the  connty  of  Peeos 
as  described  above,  to  any  of  that  territory  In  the  State  of  Texas  lying  west  and  north 
of  said  counties,  except  after  having  been  inspected  and  found  free  of  infection  by  duly 
authorized  Inspectors  of  this  Department  or  of  the  State  of  Texas,  and  ap<Mi  wrlttoi 
permission  by  such  officer.  No  cattle  from  said  counties  shall  be  moved  or  allowed  to 
move  to  any  State  or  Territory  outside  of  the  quarantined  district  (except  as  provided 
for  immediate  slaughter)  unless  they  have  been  duly  inspected  and  passed,  and  permit 
issued  by  Inspectors  of  this  Department,  nor  until  permission  has  been  obtained  f^om 
the  proper  officials  of  the  State  ot'  Territory  to  which  said  cattle  are  destined. 

Jamas  Wilson^  Secretarp, 


( Amendment  No.  3  to  B.  A.  I.  Okdeb  No.  121.) 

Special  Order  Modifying:  Quarantine  Line  for  the  Territory-  of  Oklahoma 

(1904). 

U.   S.   DePAKTMENT  of  AQBICrLTCllB, 

Office  of  the  Secbetabt, 
Washington,  D.  C,  January  IS,  190^. 
In  accordance  with  the  regulations  to  prevent  the  spread  of  splenetic  ferer  of  cattle, 
the  Territory  of  Oldahoma  has  agreed  to  establish  and  to  cooperate  in  the  enforcement 
of  a  quarantine  line  located  as  follows: 

Beginning  on  the  Red  River  at  the  southeastern  comer  of  the  county  of  Greer;  thence 
northerly,  following  the  course  of  the  North  Fork  of  the  Red  River  to  its  intersection 
with  the  southern  boundary  line  of  Roger  Mills  County  ;  thence  cast  along  the  southern 
boundary  lines  of  Roger  Mills  and  Washita  counties  to  the  southeast  comer  of  Wasbita 
County ;  thence  north  along  the  eastern  boundary  lines  of  Washita  and  Custer  conntJeB 
to  the  Canadian  River ;  thence  in  a  southeasterly  direction  along  the  course  of  said 
river  to  the  southeast  corner  of  Canadian  County ;  thence  north  along  the  eastern 
boundary  line  of  Canadian  County  to  the  northwest  corner  of  Cleveland  County;  thence 
east  along  the  northern  line  of  Cleveland  County  to  the  middle  of  the  right  of  way  of 
the  Atchison,  Topeka  and  Santa  Fe  Railway ;  thence  northerly  following  the  nilddle  of 
said  right  of  way  through  Oklahoma,  Logan,  Noble,  and  Payne  counties,  and  the  Otoe, 
Missouri,  and  Ponca  Indian  reservations  to  the  northern  boundary  of  the  Ponca  Indian 
Reservation ;  thence  east  along  the  northern  boundary  of  the  Ponca  Indian  Reservation 
to  the  Arkansas  River;  thence  In  a  northerly  direction  following  the  course  of  the  said 
river  to  its  Intersection  with  the  thirty-seventh  parallel  of  north  latitude  at  the  southern 
boundary  line  of  Kansas. 

And  whereas  said  quarantine  line,  as  above  set  forth.  Is  satisfactory  to  this  Depart- 
ment, and  legislation  has  been  enacted  by  the  Territory  of  Oklahoma  to  enforce  said 
quarantine  line,  therefore  the  above  quarantine  line  Is  adopted  for  the  Territory  of 
Oklahoma  by  this  D^artment  for  the  period  beginning  with  February  1,  1904,  and  ending 
January  31,  1905,  in  lieu  of  the  quarantine  line  described  in  the  order  of  January  14, 
1904,  for  said  area,  unless  otherwise  ordered. 

It  is  further  ordered.  That,  during  the  continuance  of  the  above  line,  no  cattle  shall 
be  moved  or  allowed  to  move  from  the  counties  of  Greer,  Roger  Mills,  Washita,  Custer, 
Canadian,  and  that  part  of  the  counties  of  Oklahoma,  Logan,  and  Payne,  and  of  the 
Otoe,  Missouri,  and  Ponca  Indian  reservations  lying  west  of  the  right  of  way  of  the 
Atchison,  Topeka  and  Santa  Fe  Railway,  to  any  of  that  part  of  the  Territory  of  Okla- 
homa lying  west  and  north  of  said  line,  except  after  having  been  Inspected  and  found 
free  of  Infection  by  duly  authorized  Inspectors  of  this  Department  or  of  the  Territory  of 
Oklahoma,  and  upon  written  permission  by  such  officer,  nor  to  any  State  or  Territory 
outside  of  the  quarantined  district  (except  as  provided  for  immediate  slaughter),  unless 
they  have  been  duly  Inspected  and  passed,  and  permit  issued  by  inspectors  of  this  Depart- 
ment, nor  until  permission  has  been  obtained  from  the  proper  officials  of  the  State  or 
Territory  to  which  destined. 

Jam  Ej^c  Wilson,  Secretary. 
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(Amendment  No.  4  to  B.  A.  I.  Oiu>es  No.  121.) 

Special  Order  Modifying:  duarantine  Line  for  the  State  of  Tennessee  (1904). 

U.  S.  Department  of  Agriculture, 

Optice  of  the  Secretary, 
Washington,  D.  C,  January  15,  190k- 
In  accordance  with  the  regulations  to  prerent  the  spread  of  spJenetlc  fever  of  cattle,  the 
State  of  Tennessee  has  agreed  to  establish  and  to  cooperate  in  the  enforcement  of  a  quar- 
antine line  located  as  follows : 

Beginning  on  the  Mississippi  River  at  the  southeast  comer  of  the  State  of  Missouri  at 
the  western  boundary  of  Tennessee;  thence  southerly  along  the  western  boundaries  of 
the  coontles  of  I>ycr  and  Lauderdale;  thence  following  the  main  channel  of  the  Missis- 
sippi River  (leaving  island  No.  a?  to  the  north  and  west)  to  the  northwestern  corner  of 
Shelby  County  on  the  Mississippi  River;  thence  easterly  along  the  northern  boundary 
lines  of  Shelby  and  Fayette  counties  to  the  southwestern  corner  of  Haywood  County ; 
thence  northerly  and  easterly  along  the  western  and  northern  boundary  lines  of  Haywood 
County  to  the  northeastern  corner  of  said  county ;  thence  easterly  along  the  northern 
boundary  line  of  Madison  County  to  the  southwest  corner  of  Carroll  County ;  thence 
northerly  and  easterly  along  the  western  and  northern  boundary  lines  of  Carroll  County 
to  the  northeast  corner  of  said  county ;  thence  southerly  along  the  eastern  boundary  of 
said  county  to  Its  intersection  with  the  N,  C.  and  St.  L.  Railway ;  thence  easterly  along 
the  middle  of  the  roadbed  of  said  railway  through  Benton  County  to  the  intersection  oi 
said  N.  C.  and  St.  L.  Railway  with  the  Tennessee  River  at  the  eastern  boundary  of 
Benton  County  ;  thence  south  along  the  eastern  boundaries  of  Benton  and  Decatur  coun- 
ties to  the  northwest  corner  of  Wayne  County ;  thence  easterly  along  the  northern 
boundary  line  of  Wayne  County  to  the  southwest  corner  of  Lewis  County ;  thence  north 
along  the  western  boundary  of  Lewis  County  to  the  northwest  corner  thereof ;  thence  east 
along  the  northern  boundary  of  said  county  to  the  northeast  corner  thereof ;  thence  south 
along  its  eastern  boundary  to  the  boundary  line  of  Lawrence  County ;  thence  east  along 
the  northern  boundary  of  Lawrence  County  to  the  northeast  comer  thereof ;  thence  south 
along  the  eastern  boundary  of  Lawrence  County  to  the  southeast  corner  thereof;  thence 
east  along  the  southern  boundary  of  Giles  County  to  the  Elk  River;  thence  northeasterly 
along  said  river  through  Giles  and  Lincoln  counties  to  the  eastern  boundary  of  Lincoln 
County ;  thence  northerly  and  easterly  along  the  western  and  northern  boundaries  of 
Moore  County  to  the  northeast  comer  of  Moore  County ;  thence  north  along  the  western 
boundary  lines  of  Coffee  and  Cannon  counties  to  the  northwest  corner  of  Cannon  County : 
thence  northeasterly  and  southeasterly  along  the  northern  and  eastern  boundaries  of 
Cannon  County  to  the  boundary  of  Warren  County ;  thence  easterly  along  the  northern 
boundary  of  warren  County  to  the  western  boundary  of  White  County ;  thence  north- 
easterly and  southeasterly  along  the  western  and  northern  boundaries  of  White  County 
to  the  western  boundary  of  Cumberland  County;  thence  southerly,  easterly,  and  north- 
easterly along  the  western,  southern,  and  eastern  boundaries  of  Cumberland  County  to 
the  northern  corner  of  Rhea  County;  thence  southerly  along  the  eastern  boundary  lines 
of  Rhea  and  James  counties  to  the  northwest  corner  of  Bradley  County ;  thence  north- 
erly and  southeasterly  along  the  northern  boundary  lines  of  Bradley  and  Polk  counties  to 
the  northeast  corner  of  Polk  County ;  thence  south  along  the  eastern  boundary  line  of 
Polk  County  to  the  southeast  corner  thereof  at  the  southwestern  comer  of  North 
Carolina. 

That  portion  of  the  quarantine  line  of  the  State  of  Tirglnla  described  In  the  order  of 
January  15,  1904  (amendment  No.  7  to  B.  A.  I.  Order  No.  121),  beginning  at  the  south- 
western comer  of  Virginia  (Lee  County)  and  extending  east  along  the  southern  boundary 
line  of  Virginia  to  the  southeastern  corner  of  Washington  County,  is  hereby  suspended 
during  the  enforcement  of  the  above  line  for  the  State  of  Tennessee. 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this  Depart- 
ment, and  legislation  has  been  enacted  \yj  the  State  of  Tennessee  to  enforce  said  quar- 
antine line,  therefore  the  above  line  is  adopted  for  the  State  of  Tennessee  by  this 
Department  for  the  period  beginning  with  Febmary  1,  1904,  and  ending  January  31, 
1905,  In  lieu  of  the  quarantine  line  described  in  the  order  of  January  1^4,  1904,  for  said 

area,  unless  otherwise  ordered. 

James   W^ilson,  Secretary. 


(Amendment  No.  5  to  B.  A.  I.  Order  No.  121.) 

Special  Order  Modifying:  Ctuarantine  I#ine  for  the  State  of  Georgia  (1904). 

U.  S.  Department  or  AgiTicultdbb, 

Office  op  the  Secbbtabt, 
Waahingion,  D.  C,  January  IS,  1904. 
In  accordance  'with  the  regulations  to  prevent  the  spread  of  splenetic  fever  of  cattle, 
the  State  of  Qeorgla.  has  agreed  to  establish  and  to  cooperate  in  the  enforcement  of  a 
quarantine  line  located  as  follows: 

Beginning  at  the  Intersection  of  the  western  boundary  line  of  Union  County  with  the 
lK)undary  line  between  the  States  of  Georgia  and  North  Carolina;  thence  southerly  along 
the  western  boundary  of  I'nion  County  to  the  southwest  corner  thereof;  thence  north- 
easterly and  easterly  along  the  southern  boundary  lines  of  Unl^^^^^^wp^^i^n^^gs 
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to  the  western  corner  of  Rabun  County ;  thence  easterly,  southeasterly,  and  northeasterly 
along  the  western,  southern,  and  eastern  boundaries  of  Kabnn  County  to  the  northeast 
corner  of  said  county  on  the  boundary  between  Georgia  and  North  Carolina. 

That  portion  of  the  quarantine  line  for  the  State  of  North  Carolina  described  in  the 
order  of  January  15,  1904  (amendment  No.  6  to  B.  A.  I.  Order  No.  121),  beginning  at 
the  intersection  of  the  northwest  corner  of  Union  County,  Ga.,  with  the  State  line, 
extending  east  along  the  southern  boundary  line  of '  North  Carolina  to  the  north^st 
corner  of  Rabun  County^  is  hereby  suspended  during  the  enforcement  of  tbe  above  line 
for  the  State  of  Georgia. 

And  whereas  said  quarantine  line,  tB  above  set  forth,  Is  satisfactory  to  tliis  Depart- 
ment, and  legislation  has  been  enacted  by  the  State  of  Georgia  to  enforce  said  quarantine 
line,  therefore  the  above  quarantine  line  Is  adopted  for  the  State  of  Georgia  by  this 
Department  for  the  period  beginning  with  February  1,  1904,  and  ending  January  31, 
1905,  in  lieu  of  the  quarantine  line  described  In  the  order  of  January  14,  1904,  for  said 
area,  unless  otherwise  ordered. 

Jambs  Wilson^  Secretary. 


(Amendment  No.  6  to  B.  A.  I.  Order  No.  121.) 

Special  Order  "f/Lodifying  duarantine  Line  for  the  State  of  North  Caxolina 

(1904). 

U.  S.  Department  op  AoRicrLTURE, 

Office  of  the  Secretary, 
Washington,  D.  C,  January  15,  190^. 
In  accordance  with  the  regulations  to  prevent  the  spread  of  splenetic  fever  of  cattle, 
the  State  of  North  Carolina  has  agreed  to  establish  and  to  cooperate  in  the  enforcement 
of  a  quarantine  line  located  as  follows : 

Beginning  at  the  southwest  corner  of  the  county  of  Cherokee;  thence  east  along  the 
southern  boundary  lines  of  the  counties  of  Cherokee,  Clay,  Macon,  Jackson,  Transylvania, 
and  Henderson  to  the  southwest  corner  of  the  county  of  Polk;  thence  northerly  along 
the  western  boundaries  jof  Polk  and  Rutherford  counties  to  the  southern  boundary  of 
McDowell  County ;  thence  westerly,  northerly,  and  northeasterly  along  the  southern, 
western,  and  northern  boundaries  of  McDowell  County  to  the  North  Pork  of  the  Catawba 
River;  thence  southerly  along  the  course  of  said  North  Fork  to  the  Catawba  River; 
thence  easterly  along  the  course  of  said  river  to  the  southwestern  corner  of  Alexander 
County :  thence  north  along  the  western  boundary  of  said  county  to  the  southern  bound- 
ary of  Wilkes  County ;  thence  northwesterly  along  the  boundary  line  of  Wilkes  County 
to  the  western  corner  of  said  county  ;  thence  following  the  western  and  northern  bound- 
ary line  of  Wilkes  County  to  the  western  portion  of  Surry  County ;  thence  northeasterly 
along  the  western  boundary  line  of  Surry  County  to  its  intersection  with  the  northern 
boundary  line  of  the  State  of  North  Carolina. 

That  portion  of  the  quarantine  line  of  the  State  of  Virginia  described  in  the  order 
of  January  15,  1904  (amendment  No.  7  to  B.  A.  I.  Order  No.  121),  beginning  at  the 
southwestern  corner  of  Grayson  County  and  extending  east  along  the  southern  boundary 
line  of  Virginia  to  the  southeastern  corner  of  said  county,  is  hereby  suspended  during 
the  enforcement  of  the  above  line  for  the  State  of  North  Carolina. 

And  whereas  said  quarantine  line,  as  above  set  forth.  Is  satlsfactoi'y  to  this  Depart- 
ment, and  legislation  has  been  enacted  by  the  State  of  North  Carolina  to  enforce  said 
quarantine  line,  therefore  the  above  quarantine  line  Is  adopted  for  the  State  of  North 
Carolina  by  this  Department  for  the  period  beginning  with  February  1,  1904,  and  ending 
January  31,  1905,  in  lieu  of  the  quarantine  line  described  in  the  order  of  January  14, 
1904,  for  said  area,  unless  otherwise  ordered. 

It  is  further  ordered.  That  during  the  continuance  of  the  above  line  no  cattle  originat- 
ing in  the  quarantined  district,  as  described  in  B.  A.  I.  Order  No.  121  as  modified,  shall 
be  moved  or  allowed  to  move  into  the  counties  of  Surry,  Wilkes,  and  those  parts  of 
Burke  and  McDowell  south  of  the  Catawba  River  and  west  of  the  North  Fork  of  said 
river. 

And  it  is  further  ordered.  That  no  cattle  shall  be  moved  or  allowed  to  move  from  the 
counties  of  Surry,  Wilkes,  and  those  parts  of  Burke  and  McDowell  south  of  the  Catawba 
River  and  west  of  the  North  Fork  of  said  river  to  any  of  that  territory  in  the  State 
of  North  Carolina  lying  west  and  north  of  said  counties,  except  after  having  been 
inspected  and  found  free  of  infection  by  duly  authorized  inspectors  of  this  Department 
or  of  the  State  of  North  Carolina,  and  upon  written  permission  by  isuch  ofBcer.  No 
cattle  from  said  con's  ties  shall  be  moved  or  allowed  to  move  to  any  State  or  Territory 
outside  of  the  quarantined  district  (except  as  provided  for  immediate  slaughter),  unless 
they  have  been  duly  inspected  and  passed  and  permit  issued  by  Inspectors  of  this  Depart- 
ment, nor  until  permission  has  been  obtained  from  the  proper  officials  of  the  State  or 

Territory  to -which  de.stlned. 

jAMBtjitl^J9.soN,  Secretarif^ 
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(Amendment  No.  7  to  B.  A.  I.  Order  No.  121.) 

Special  Order  Modifying  Ctuarantine  liine  for  the  State  of  Virgrinia  (1904). 

U.  S.  Department  of  Aobicultdrb, 

Office  of  the  Sbckbtary, 
Washington,  D.  C,  January  15,  1904. 
Id  accordaoce  with  the  regulatloDs  to  prevent  the  spread  of  splenetic  fever  of  cattle, 
the  State  of  Virginia  has  agreed  to  estahlish  and  to  cooperate  in  the  enforcement  of  a 
quarantine  line  located  as  follows : 

Beginning  at  the  boundary  line  of  Virginia  at  its  southwestern  comer  (Lee  County)  ; 
thence  east  along  the  southern  boundary  of  Virginia  to  the  southwestern  corner  of 
Patrick  County :  thence  northerly  along  the  western  boundaries  of  Patricia  and  Franklin 
counties  to  Daniels  Run ;  thence  easterly  along  Daniels  Run  and  the  Blackwater  River  to 
the  Staunton  River ;  thence  in  a  southeasterly  and  northeasterly  direction  along  the 
southern  and  eastern  boundaries  of  Bedford  County  to  the  James  River ;  thence  follow- 
ing the  James  River  to  the  southeastern  corner  of  Charles  City  County ;  thence  north- 
erly and  easterly  along  the  western  and  northern  boundaries  of  James  City  County  to  the 
western  boundary  of  Gloucester  County  at  the  York  River;  thence  southerly  and  north- 
erly along  the  southern  and  eastern  boundaries  of  Gloucester  County  to  the  northeastern 
corner  or  said  county ;  thence  easterly  and  southerly  along  the  northern  and  eastern 
boundaries  of  Mathews  County  to  the  southeastern  point  of  said  county ;  thence  south 
to  the  northern  boundary  of  Elizabeth  City  County ;  thence  westerly  and  northerly  along 
the  boundaries  of  Elizabeth  City  and  Warwick  counties  to  the  James  River ;  thence 
southeasterly  along  the  course  of  the  said  river  to  the  northwest  corner  of  Norfolk 
County ;  thence  south  along  the  western  boundary  of  said  county  to  its  Intersection  with 
the  northern  boundary  of  North  Carolina ;  thence  east  along  the  southern  boundaries 
of  Norfolk  and  Princess  Anne  counties  to  the  Atlantic  Ocean. 

And  whereas  said  quarantine  line  as  above  set  forth  is  satisfactory  to  this  Depart- 
ment, and  legislation  has  been  enacted  by  the  State  of  Virginia  to  enforce  said  quaran- 
tine line,  therefore  the  above  quarantine  line  Is  adopted  for  the  State  of  Virginia  by  this 
Department  for  the  period  beginning  with  February  1,  1904,  and  ending  January  31, 
1905,  in  lieu  of  the  quarantine  line  described  in  the  order  of  January  14,  1904,  for  said 
area,  unless  otherwise  ordered. 

James  Wilson,  Secretary. 


(Amendment  No.  8  to  B.  A.  I.  Order  No.  121.) 

Feeding  Stations  in  the  Ctuaxantined  District  for  Uninfected  Cattle  (1904). 

U.  S.  Department  op  Aoricdlturb, 

Office  op  the  Secretary, 
Washington,  D.  C,  January  15,  190^. 
It  is  hereby  ordered.  That  cattle  originating  outslde^north,  east,  and  west  of — the 
quarantined  district,  as  defined  in  the  order  of  January  14,  1904  (B.  A.  I.  Order  No.  121), 
and  amendments  thereto,  and  which  are  to  be  transported  by  rail  through  the  quaran- 
tfVied  district,  may  be  unloaded  for  rest,  feed,  and  water  into  uninfected  pens  set  apart 
for  such  cattle  at  Polk  Stock  Yards  and  Union  Stock  Yards,  Fort  Worth,  Tex.;  Baird, 
Tex. ;  Southern  Pacific  Railway  Stock  Yards,  Los  Angeles,  Cal. ;  Colton,  Cal. ;  Bakers- 
field,  Cal. ;  Salisbury,  N.  C,  and  at  the  Sapulpa  Stock  'Yards  of  the  St.  Louis  and  San 
Francisco  Railroad,  Sapulpa,  Ind.  T. :  Provided,  That  the  cattle  are  free  from  southern 
cattle  ticks  and  have  not  been  unloaded  at  any  other  place  within  the  quarantined  dis- 
trict. They  may,  after  unloading  into  said  pens,  be  reloaded  into  the  same  cars  from 
which  unloaded,  or  into  other  cleaned  and  disinfected  cars,  and  reshipped  as  uninfected 

cattle. 

James  Wilson,  Secretary, 


(Amendment  No.  9  to  B.  A.  I,  Order  No.  121.) 

Special  Order  Permitting  Movement  of  Cattle  from  Two  Northern  Tiers  of 
Counties  in  Arkansas  (1904). 

U.  S.  Department  op  Agriculture, 

Office  of  the  Secretary, 

Washington,  D.  C,  January  15,  WO^. 

It  is  hereby  ordered.  That  B.  A.  I.  Order  ITo.  121,  dated  January  14,  1904,  be  amended 

so  as  to  permit  the  shipment  of  cattle  for  purposes  other  than  immediate  slaughter  from 

the  two  northern  tiers  of  counties  in  the  State  of  Arkansas  into  the  noninfected  area : 

Provided,  That  said  cattle  have  remained  in  the  above-described ^.^1^1^11^  ^^,J|mjM£y 
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1  of  this  year  and  have  been  inspected  by  ofllcers  of  the  Bureau  of  Animal  Industry  of  thU 
Department  and  found  to  be  free  of  splenetic  or  Texas  fever,  and  not  to  have  been  ex- 
posed to  the  contagion  thereof;  that  proper  factltttes  have  been  afforded  for  making?  ancb 
Inspection  ;  and  that  after  inspection  the  cattle  shall  be  shipped  without  delay  and  with- 
out exposure  to  the  infection  of  splenetic  or  Texas  fever :  Provided  further.  That  no  cattle 
shall  be  allowed  shipment  under  this  order  unless  accompanied  by  a  written  permit  issued 
by  an  Inspector  of  the  Bureau  of  Animal  Industry,  nor  shall  such  cattle  be  taken  into 
any  State  or  Territory  contrary  to  the  local  reflations,  and  said  permission  will  be 
granted  only  for  cattle  which  are  to  remain  within  the  State  to  which  destined  for  three 
months  after  arrival. 

This  order  to  remain  In  force  until  April  1,  1904. 

James  Wilson,  Secretary. 


(Amendment  No.  10  to  B.  A.  I.  Ordkb  No.  121.) 

Special  Order  Regarding  Quarantine  of  Cattle  in  Certain  Counties  in  Ten- 
nessee and  Kentucky  (1904). 

U.    S.    DePAITMKXT    or    AOBICrLTTBK, 

Office  of  the  Secbbtart, 
Washington,  D.  C,  Janwiry  M,  1904. 

It  is  hereby  ordered,  That^  as  the  infection  of  Texas  fever  exists  in  certain  eoantles  In 
the  States  of  Tennessee  and  Kentucky,  no  cattle  shall  be  moved  or  allowed  to  move, 
except  as  provided  for  southern  cattle  for  immediate  slaughter,  to  any  portion  of  the 
uninfected  area  from  the  counties  of  Clinton,  Wayne,  and  Pulaski,  in  the  State  of  Ken- 
tucky, and  the  counties  of  Pickett,  Jackson,  Overton,  Fentress,  Putnam^  Dekalb.  CUy, 
Cumberland,  and  that  portion  of  Boane  County  lying  north  of  the  Tennessee  and  Clinch 
rivers  and  the  western  and  northern  parts  of  Carroll  County,  in  the  State  of  Tennessee, 
unless  after  Inspection  such  cattle  are  found  free  of  infection.  This  inspection  must 
be  made  by  duly  authorized  inspectors  of  the  Bureau  of  Animal  Industry  of  this  Depart- 
ment, and  movement  allowed  for  other  purposes  than  immediate  slaughter  only  upon 
written  permission  by  such  inspectors. 

The  special  order  modifying  the  quarantine  line  for  the  State  of  Tennessee  (amendment 
No.  4  to  B.  A.  I.  Order  No.  121)  is  hereby  modified  In  accordance  with  the  above 
provisions. 

James  Wilson,  Secretary. 


(Amendment  No.  11  To  B.  A.  I.  Order  No.  121.) 

Special  Order  Permitting  Movement  of  Cattle  from  Part  of  Ponca  Indian 

Beservation. 

U.  S.  Department  of  Agbiculturb, 

Office  of  the  Secbetam¥. 
Wolihington,  D.  C,  February  t6,  190^ 
It  is  hereby  ordered.  That  section  3  of  B.  A.'  I.  Oi-der  No.  121,  dated  January  14,  1904, 
be  amended  so  as  to  permit  the  shipment  of  cattle  for  other  purposes  than  Immediate 
slaughter  to  points  in  the  noninfected  area  from  that  portion  of  the  Ponca  Indian  Res- 
ervation, Noble  County,  Okla.,  east  of  the  right  of  way  of  the  Atchison,  Topeka  and 
Santa  Fe  Railway,  and  bounded  on  the  east  and  north  by  the  Arkansas  River  and  the 
Salt  Fork  of  the  Arkansas  River:  Provided,  That  said  cattle  have  been  kept  in  the  above 
descrilHHl  area  since  January  1,  11)04,  and  have  l>een  inspected  by  an  ofllcer  of  the  Bureau 
of  Animal  Industry  of  this  I>epartment  and  found  free  of  splenetic  or  Texas  fever,  and 
not  to  have  been  exposed  to  the  contagion  thereof:  And  provided  further.  That  no  cattle 
shall  be  allowed  shipment  from  this  area  unless  accompanied  by  a  written  permit  Issued^ 
by  an  oflBcer  of  the  Bureau  of  Animal  Industry ;  and  all  such  cattle  shall  be  subject  to 
the  laws  and  regulations  of  the  State  to  which  destined.  The  cars  in  which  such 
cattle  are  shipped  must  be  free  from  Infection  and  satisfactory  to  the  oflScer  supervising 
the  shipment. 

This  order  to  terminate  April  ao,  1004. 

James  Wilsox,  Secretary. 
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(Amendment  No.  12  to  B.  A.  I.  Okdbr  No.  121.) 

Special  Order  Regarding  Citukrantine  of  Cattle  in  Certain  Counties  in  North 

Carolina. 

u.  s.  depabtitunt  op  aobiculturb, 

Office  of  thb  Skckktaby, 
Washington,  D.  C,  ApHl  It,  1904, 

li  to  J^erebp  ordered.  That  tbe  last  two  paragraphs  of  amendment  No.  6  to  B.  A.  I. 
Order  No.  121,  dated  January  15,  1004,  be  amended  to  read  as  follows : 

Jt  iM  further  ordered.  That  during  the  continuance  of  tbe  above  line  no  cattle  originat- 
ing In  the  quarantined  district,  as  described  in  B.  A.  I.  Order  No.  121,  as  iSodlfled,  shall 
be  moved  or  allowed  to  move  Into  the  counties  of  Surry,  Wilkes,  Alexander,  Yadkin, 
Catawba,  Iredell,  Davie,  Rowan.  Lincoln,  Gaston,  Polk,  Cleveland,  Rutherford,  and  those 
parts  of  Burke  and  McDowell  south  of  the  Catawba  River  and  west  of  the  North  Fork 
of  said  river. 

And  it  is  further  ordered.  That  no  cattle  shall  be  moved  or  allowed  to  move  from  the 
counties  of  Surry,  Wilkes,  Alexander,  Yadkin,  Catawba,  Iredell,  Davie,  Rowan,  Lincoln, 
Gaston,  Polk,  Cleveland,  Rutherford,  and  those  parts  of  Burke  and  McDowell  south  of 
the  Catawba  River  and  west  of  the  North  Fork  of  said  river,  to  any  of  that  territory  in 
the  State  of  North  Carolina  lying  west  and  north  of  said  counties,  except  after  having 
been  inspected  and  found  free  of  Infection  by  duly  authorised  inspectors  of  this  Depart- 
ment or  of  the  State  of  North  Carolina,  and  upon  written  permission  by  such  officer. 
No  cattle  from  said  conntlee  shall  be  moved  or  allowed  to  move  to  any  State  or  Territory 
outside  of  the  quarantined  district  (except  as  provided  for  immediate  slaughter),  unless 
they  have  been  duly  inspected  and  passed,  and  permit  Issued  by  inspectors  of  this  Depart- 
ment, nor  until  permission  has  been  obtained  from  the  proper  officials  of  the  State  or 
Territory  to  which  destined. 

James  Wilson,  Secretary. 


(Amkndmext  No.  13  TO  B.  A.  I.  Obdeb  No.  121.) 

Special  Order  Permitting  the  Movement  of  Cattle  from,  a  Part  of  Koble 

County,  Okla. 

U.  S.  Depabtmbxt  of  Agricultcbh, 

Office  of  the  Secretahy, 
Washington,  D.  C,  April  23,  i90i. 

It  is  herehy  ordered.  That  section  3  of  B.  A.  I.  Order  No.  121,  dated  January  14,  1904, 
be  amended  so  as  to  permit  the  movement  of  cattle,  for  purposes  other  than  immediate 
slaughter,  from  that  portion  of  Noble  County  bounded  on  the  north  by  the  Otoe  and 
Missouri  Indian  Reservation,  on  the  east  by  Pawnee  County,  on  the  south  by  Payne 
County,  and  on  the  west  by  the  right  of  way  of  the  Atchison,  Topeka  and  Santa  Fe 
Railway,  to  any  of  that  part  of  the  Territory  of  Oklahoma  lying  west  and  north  of  the 
quarantine  line  as  modified  by  amendment  No.  3  to  B.  A.  I.  Order  No.  121.  after  having 
been  Inspected  and  found  free  of  infection  by  a  duly  authorized  inspector  of  this  Depart- 
ment, or  of  the  Territory  of  Oklahoma,  and  upon  written  permission  by  such  officer,  and 
to  any  State  or  Territory  outside  of  the  quarantined  district  after  having  been  duly 
Inspected  and  passed,  and  permit  IssueiTby  an  inspector  of  this  Department. 

And  provided  further.  That  all  cattle  shipped  from  the  above-described  area  shall  be 

subject  to  the  laws  and  regulations  of  the  State  or  Territory  to  which  destined,  and  that 

the  cars  In  which  they  are  shipped  are  free  from  infection  and  satisfactory  to  the  officer 

supervising  the  shipment. 

James  Wilson,  Secretary . 


(Amendment  No.  14  to  B.  A.  I.  Oedeb  No.  121.) 

Special  Order  Permitting  Movement  of  Cattle  from  Part  of  Ponca  Indian 

Beservation. 

U.  S.  Department  of  Agriccltubb, 

Office  of  the  Secretary, 
Washington,  D.  C,  August  6,  190^ 
It  is  hereby  ordered,  That  section  3  of  B.  A.  I.  Order  No.  121,  dated  January  14,  1904, 
be  amended  so  as  to  permit  the  shipment  of  cattle  for  purposes  otlier  than  Immediate 
slaughter   to  points   In  the  nonlnfected   area  from   that  portion  of  the  Ponca   Indian 
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KeserTation,  Noble  County,  Oklahoma,  east  of  the  rl«ht  of  way  of  the  Atchison,  Topeka 
and  Santa  Fe  Railway,  and  bounded  on  the  east  and  north  by  the  Arkansas  River  and 
the  Salt  Fork  of  the  Arkansas  River:  Provided,  That  this  amendment  shall  apply  only 
to  the  cattle  which  are  now  held  in  the  above-described  area  and  that  such  cattle  shall 
be  duly  inspected  Uy  an  officer  of  the  Bureau  of  Animal  Industry  of  this  Department  and 
be  found  free  of  splenetic,  or  Texas,  fever  infection,  and  not  to  have  been  exposed  to 
the  contagion  of  this  disease :  And  provided  further.  That  no  cattle  shall  be  allowed 
shipment  from  this  area  except  as  southern  cattle  unless  accompanied  by  a  written  per- 
mit issued  by  an  officer  of  the  Bureau  of  Animal  Industry ;  and  all  such  cattle  shall  be 
subject  to  the  laws  and  regulations  of  the  State  to  which  destined.  The  cars  in  which 
such  cattle  arc  shipped  must  be  free  from  infection  and  satisfactory  to  the  officer  super- 
vising the  shipment. 

Willis  L.  Moobb^  Acting  Secretary. 


(Amendment  No.  15  to  B.  A.  I.  Ordbb  No.  121.) 

Regulations  Concerning:  Cattle  Transportation — Special  Order  Regrarding: 
Exhibit  of  Cattle  at  California  State  Fair  ( 1904) . 

U.  S.  Dbpartmbnt  of  Agriculturb, 

Office  of  the  Sbcbbtaby, 
Washington,  D.  C,  August  It,  1904. 
It  i8  hereby  ordered.  That  cattle  from  that  part  of  California  quarantined  on  account 
of  southern  cattle  fever  may  be  exhibited  at  the  California  State  fair  at  Sacramento, 
August  22  to  September  3,  1004,  provided  they  are  shipped  direct  from  point  of  origin  to 
the  fair  grounds  in  clean  and  disinfected  cars;  that  they  are  accompanied  by  a  certifi- 
cate issued  by  the  State  veterinarian  stating  that  he  has  inspected  the  cattle  before 
shipment  and  found  them  to  be  free  from  the  Texas  fever  tick  (Boophllus  annulatus)  ; 
that  while  at  the  fair  grounds  said  cattle  are  not  brought  Into  contact  with  other  cattle 
from  the  noninfectcd  area ;  and  that,  when  the  exhibition  is  closed,  said  cattle  shall  be 
shipped  direct  from  the  fair  grounds  to  the  quarantined  area. 

The  special  order  modifying  the  quarantine  line  for  the  State  of  California    (amend- 
ment No.  1  to  B.  A.  I.  Order  No.  121)  is  hereby  modified  in  accordance  with  the  above. 

Willis  L.  Moore,  Acting  Sea'etary. 


(Amendment  No.  16  to  B.  A.  I.  Order  No.  121.) 

Regulations  to  Prevent  the  Spread  of  Splenetic  Fever  of  Cattle — ^Removal 
of  Special  Quarantine,  Custer  County,  Okla. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 

Washington,  D.  O.,  September  6,  190^. 

It  is  ordered.  That  the  portion  of  amendment  No.  3  to  B.  A.  I.  Order  No.  121,  dated 

January  15,  1004,  relating  to  the  movement  of  cattle  from  Custer  County,  Okla.,  be,  and 

the  same  is  hereby,  revoked. 

Cattle  from  Custer  County  may,  until  further  order,  be  moved  without  restrictions,  but 

no  cattle  shall  be  moved  or  allowed  to  move  from  the  counties  of  Greer,  Roger  Mills, 

Washita,  Canadian,  and  that  part  of  the  counties  of  Oklahoma,  Logan,  and  Payne,  and 

of  the  Otoe,  Missouri,  and  Ponca  Indian  reservations  of  Oklahoma,  lying  west  of  the 

right  of  way  of  the  Atchison,  Topeka  and  Santa  Fe  Railway,  except  as  provided  in  the 

amendment  named. 

Willis  L.  Moore,  Acting  Secretary. 
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(Amendment  No.  17  to  B.  A.  I.  Okder  No.  121.) 

RegnlationB  to  Prevent  the  Spread  of  Splenetic  Fever  of  Cattle — Restric- 

tionB  Modified. 

U.   S.   Department  op  Agriculture, 

Office  op  the  Secretary, 
WMhington,  D.  C,  October  IS,  190^. 

It  is  hereby  ordered,  That  section  3  of  B.  A.  I.  Order  No.  121,  dated  January  14,  1904, 
providing  for  the  movement  of  cattle  from  the  quarantined  district  described  by  said 
order  and  amendments  thereto,  be  amended  as  follows : 

From  November  1,  1904,  to  January  31,*  1905,  Inclusive,  cattle  from  said  district  may 
be  moved  for  purposes  other  than  Immediate  slaughter  to  the  nonlnfected  area  within  the 
States  of  Virginia,  North  Carolina,  Tennessee,  Texas,  and  California,  and  to  the  States 
of  Missouri  and  Kansas,  and  the  Territories  of  Arizona  and  New  Mexico,  as  may  be  pro- 
vided for  In  the  regulations  of  these  States  and  Territories,  and  after  Inspection  and 
upon  written  permission  by  an  Inspector  of  the  Bureau  of  Animal  Industry  or  a  duly 
authorized  inspector  of  the  State  or  Territory  to  which  the  cattle  are  destined.  From 
November  1  to  December  31,  1904,  inclusive,  cattle  from  said  district  may  be  moved  to 
the  nonlnfected  area  in  the  Territory  of  Oklahoma  after  inspection  and  upon  written 
permission  by  an  inspector  of  the  Bureau  of  Animal  Industry.  In  the  absence  of  such 
inspection  and  permission  all  movement  of  cattle  from  the  quarantined  district  to  points 
outside  of  such  district  in  the  above-named  States  and  Territories  is  prohibited,  except  as 
provided  for  Immediate  slaughter. 

All  cattle  from  the  quarantined  district  destined  to  points  outside  of  the  States  and 
Territories  above  named  may  be  shipped  without  inspection  between  November  1,  1904, 
and  January  31,  1905,  inclusive,  and  without  restrictions  other  than  may  be  enforced  by 
local  regulations  at  point  of  destination. 

The  reshipment  to  any  part  of  the  States  of  Virginia,  North  Carolina,  Tennessee,  Texas, 
and  California,  and  the  Territory  of  Oklahoma,  outside  of  the  quarantined  district,  or  to 
any  part  of  the  States  of  Missouri  and  Kansas  and  the  Territories  of  New  Mexico  and 
Arizona,  of  any  cattle  which  may  have  been  moved  under  -this  order,  except  by  permis- 
sion of  the  proper  authorities  of  the  State  or  Territory  to  which  destined,  is  hereby  pro- 
hibited. 

And  it  ia  further  ordered.  That  all  stock  pens  which  may  have  been  reserved  for  the 
use  of  cattle  from  the  quarantined  district,  prior  to  November  1  next,  shall  not  be  used 
for  receiving  or  storing  cattle  from  the  quarantined  district  which  have  been  inspected 
and  passed,  nor  for  cattle  originating  outside  of  the  quarantined  district,  except  when 
Buch  cattle  are  intended  for  Immediate  slaughter. 

Willis  L.  Moore,  Acting  Secretary. 


ChajOLgee  in  Quarantine  Line  for  1904. 

B.  A.  I.  Order  No.  121,  dated  January  14,  1904,  and  amendments  Nos.  1  to  9,  dated 
January  15,  1904,  and  amendment  No.  10,  dated  January  16,  1904,  make  a  few  altera- 
tions in  the  quarantine  line  as  shown  on  the  map  published  In  January,  1903.  These 
alterations,  which  can  be  readily  made  by  anyone  having  the  map,  are  as  follows : 

In  yorth  Carolina:  That  part  of  McDowell  County  north  of  the  Catawba  River  and 
cast  of  the  North  Fork  of  the  Catawba  River  Is  taken  out  of  the  quarantined  district, 
the  line  following  the  North  Fork  of  the  Catawba  River  and  the  Catawba  River. 

In  Tennessee:  Lewis  County  is  placed  in  the  quarantined  area,  the  line  following  the 
western,  northern,  and  eastern  boundaries  of  Lewis  County. 

In  California:  Monterey  County  is  removed  from  the  quarantined  district,  the  line 
following  the  southern  boundary  of  Monterey  County  to  Its  southwest  corner,  thence 
northeast  along  Its  eastern  boundary  to  the  southeastern  extremity  of  San  Benito  County. 

Special  quarantine  is  placed  upon  certain  counties  as  follows : 

In  Tennessee:  Clay,  Cumberland,  and  that  part  of  Roane  County  north  of  the  Tennes- 
see and  Clinch  rivers. 

In  California:  San  Luis  Obispo  County. 

Special  quarantine  is  removed  from  certain  counties  as  follows : 

In  Oklahoma:  That  part  of  Noble  County  west  of  the  Atchison,  Topeka  and  Santa  Fe 
Ry.,  and  that  part  of  Blaine  County  north  of  the  Canadian  River. 
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(B.  A.  I.  Ordeji  No.  122.) 

Special  Order  Befi^ardixi^  Exhibit  of  Cattle  at  Oklahoma  Fat  Stock  Show^ 

Oklakozoa  City,  Okla. 

U.  8.  Depabtment  of  Aobicultcrb, 

Office  of  the  Secretary, 
Wwhifwton,  D.  C,  January  30,  190i. 
Jt  is  hereby  ordered.  That  cattle  from  the  area  quarantined  on  account  of  southern 
cattle  fever  by  B.  A.  I.  Order  No.  121,  dated  January  14,  1904,  and  amendments  thereto* 
may  be  shipped  for  exhibition  and  sale  at  the  Oklahoma  Fat  Stock  Show,  to  be  held  at 
Oklahoma  City,  Okla.,  February  23  to  25,  1904,  provided  they  are  shipped  direct  from 
point  of  origin  to  the  exhibition  grounds  In  clean  and  disinfected  cars,  and  that  they 
are  accompanied  by  a  certificate  Issued  by  an  Inspector  of  the  Bureau  of  Animal  Industry 
stating  that  he  has  Inspected  the  cattle  before  shipment  and  found  them  to  be  free  from 
the  Texas  fever  tick  (Boophilus  annulatus), 

James  WiLsoy,  Secretary. 


(B.  A.  I.  OBDE»  No.  123.) 
Begrulations  to  Prevent  the  Spread  <^  Scabies  (Xan^,  or  Scab)  in  Cattle. 

r.    S.    I>EPAJITMENT   OF   AGBICCLTTBE, 

Office  op  this  Seceetart, 
Wwhinaion,  D.  C,  March  IS,  190i. 
To  managers  and  agents  of  railroads  and  transporfation  companies  of  the  United  States, 

stockmen,  and  others: 

In  furtherance  of  the  regulations  for  the  suppression  and  extirpation  of  contagious  and 
infectious  diseases  among  doiqestlc  animals  in  the  United  States,  dated  March  10,  1003 
(B.  A.  I.  Order  No.  100),  notice  Is  hereby  given  that  a  contagious  disease  known  as 
scabies,  or  mange,  exists  among  cattle  In  the  T'nited  States,  and  In  order  to  prevent  the 
dissemination  of  this  disease  and  to  aid  In  Its  eradication,  the  following  regulations  are 
established  and  observance  thereof  required : 

1.  It  Is  required  of  everyone  Intending  to  ship  or  to  trail  cattle  to  ascertain  that  the 
cattle  are  not  Affected  with  scabies  and  have  not  been  exposed  to  the  contagion  thereof 
before  offering  them  for  transportation  or  before  crossing  State  or  Territorial  boundaries. 
Transportation  companies  are  required  to  provide  cleaned  and  disinfected  cars  or  other 
vehicles  for  the  reception  of  cattle,  and  to  refuse  for  shipment  cattle  whose  freedom  from 
disease  and  from  exposure  to  contagion  Is  In  doubt.  Cattle  that  are  not  affected  with 
scabies  and  that  have  not  been  exposed  to  the  contagion  may  be  shipped  or  trailed  with- 
out restriction,  except  as  may  be  provided  by  other  regulations  of  this  Department  or 
such  as  may  be  lawfully  imposed  by  the  authorities  of  the  State  or  Territory  to  which 
destined,  or  unless  they  are  in  a  locality  where  Inspection  and  certification  are  required 
by  this  Department  before  their  removal  therefrom. 

2.  Cattle  that  are  affected  with  scabies,  or  that  have  l>een  exposed  to  the  contagion  of 
scabies,  either  through  contact  with  Infected  herds  or  Infected  premises,  pens,  or  cars, 
shall  not  be  shipped  or  driven  from  one  State  or  Territory  or  the  District  of  Columbia 
into  another  State  or  Territory  or  the  District  of  Columbia,  or  into  public  stock  yards  or 
feeding  stations,  until  they  have  been  dipped  In  a  mixture  approved  by  this  Department, 
except  as  provided  In  rule  4. 

3.  Cattle  that  are  affected  with  the  disease  may  be  shipped  for  Immediate  slaughter 
after  one  dipping,  but  If  they  are  Intended  for  feeding  or  stocking  purposes  they  shall  be 
held  for  a  second  dipping  ten  to  twelve  days  after  the  first  one.  All  of  the  cattle  In  a 
certain  herd  or  shipment  In  which  the  disease  Is  present  shall  be  considered  as  affected 
with  the  disease. 

4.  Cattle  that  are  not  affected  with  the  disease,  but  which  have  been  exposed  to  the 
contagion,  may  be  shipped  for  feeding  or  stocking  purposes  after  one  dipping,  but  may  be 
shipped  for  Immediate  slaughter  without  dipping. 

5.  When  affected  cattle  are  shipped  for  slaughter  after  one  dipping,  and  when  exposed 
cattle  are  shipped  for  slaughter  without  dipping,  the  cars  conveying  them  shall  be  marked 
on  each  side  with  a  card  bearing  in  plainly  visible  letters  the  words  '*  Scabby  cattle,**  or 
"  Exposed  cattle,"  as  the  case  may  be ;  and  each  of  the  waybills,  conductor's  manifests. 
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and  bills  of  lading  of  sach  sblpmexita  by  cars  or  boats  shall  have  a  similar  statement 
plainly  written  or  stamped  upon  its  face.  Said  cards  shall  be  furnished  and  affixed  by 
the  railroad  compeny  and  shall  not  be  removed  until  the  cars  bavo  been  cleaned  and 
disinfected. 

6.  The  dip  now  approved  is  the  lime  and  sulphur  dip,  made  in  the  proportion  of  8 
pounds  of  unslaked  lime  and  24  pounds  of  flowers  of  sulphur  to  100  gallons  of  water. 
Weigh  both  the  lime  and  sulphur.  Place  the  unslaked  lime  in  a  mortar  box  or  some 
suitable  vessel  and  add  enough  water  to  slake  the  Ihne  and  form  a  lime  paste  or  lime 
putty.  Stft  Into  this  Itme  paste  the*  flowers  of  sulphur  and  stir  the  mixture  well.  To 
make  100  gallons  of  dip,  place  the  sulphur  and  lime  paste  In  a  kettle  or  boiler  with  about 
30  gallons  of  boiling  water  and  boil  the  mixture  for  two  hours  at  least,  stirring  the 
liquid  and  sediment ;  add  water  when  necessary  to  maintain  the  quantity.  Pour  the 
mixture  and  sediment  into  a  large  tub  or  barrel  placed  near  the  dipping  vat  and  provided 
with  a  bungholc  about  4  inches  from  the  bottom,  and  allow  It  ample  time  (from  two  to 
three  hours,  or  more  If  necessary)  to  settle.  The  use  of  some  kind  of  a  settling  tank 
provided  with  a  bunghole  is  an  absolute  necessity,  unless  the  boiler  is  so  arranged  that 
it  may  be  used  for  both  boiling  and  settling.  When  fully  settled,  draw  off  the  clear 
liquid  Into  the  dipping  vat  and  add  enough  warm  water  to  make  100  gallons.  A  double 
precaution  against  allowing  the  sediment  to  enter  the  vat  Is  to  strain  the  liquid  through 
ordinary  bagging  as  It  Is  drawn  from  the  barrel  or  settling  tank.  The  same  directions 
apply  to  larger  quantities  of  dip,  proportionate  amounts  of  Ingredients  being  used. 

7.  The  dipping  must  be  done  thoroughly ;  the  cattle  must  be  kept  In  the  dip  between 
two  and  three  minutes  and  be  completely  submerged  twice.  The  dip  must  be  maintained 
as  nearly  as  possible  at  a  temperature  of  105*  F.  while  the  cattle  are  in  It.  It  must 
be  changed  as  soon  as  It  becomes  filthy,  regardless  of  the  number  of  cattle  dipped  In  It, 
and  In  no  case  shall  it  be  used  when  more  than  one  week  old.  In  emptying  the  dipping 
vat  the  entire  contents  must  be  removed.  Including  all  sediment  and  droppings  or  other 
foreign  matter.  The  Department  assumes  no  responsibility  for  loss  or  damage  resulting 
from  the  dipping. 

8.  Suitable  dripping  platforms  and  drying  pens  shall  he  provided.  In  cold  weather 
cattle  shall  not  be  dipped  unless  they  can  be  kept  in  a  warm  pen  until  dry.  Cattle  shall 
not  be  loaded  until  they  have  become  dry. 

9.  Where  large  niunliers  of  cattle  In  a  district  are  ready  for  transportation,  Inspectors 
of  the  Bureau  of  Animal  Industry  will  make  Inspections  and  give  certificates  for  cattle 
found  free  from  disease  and  not  to  have  been  exposed  to  the  contagion  and  for  cattle 
dipped  under  their  supervision.  Certificates  will  also  be  given  at  feeding  stations  and 
stockyards  where  inspectors  may  be  stationed? 

10.  Cattle  shipped  under  a  certificate  are  not  guaranteed  uninterrupted  transit,  for 
in  the  event  of  the  development  of  scabies  or  exposure  to  It  en  route  they  shall  then  be 
handled  as  affected  or  exposed  cattle,  and  the  cars  or  other  vehicles  and  the  chutes, 
alleys,  and  pens  that  may  have  been  occupied  shall  be  cleaned  and  disinfected. 

11.  Public  stockyards  shall  be  considered  as  Infected  and  the  cattle  yarded  therein  as 
having  been  exposed  to  the  disease,  and  no  cattle  may  be  shipped  out  without  being 
dipped,  with  the  exception  noted  In  rule  4.  Where,  however,  a  part  of  the  stockyards 
is  set  apart  for  the  reception  of  uninfected  shipments  of  cattle  and  is  kept  free  of  disease, 
cattle  may  be  shipped  from  such  part  without  dipping.  If,  by  chance,  affected  cattle 
are  Introduced  Into  such  reserved  part,  they  shall  be  Immediately  removed  therefrom 
and  the  chutes,  alleys,  and  pens  used  by  them  thoroughly  cleaned  and  disinfected.  No 
cattle  may  be  shipped  for  feeding  or  stocking  from  any  stockyards  where  an  Inspector  of 
the  Bureau  of  Animal  Industry  is  stationed  without  a  certificate  of  inspection  or  of 
dipping  given  by  him. 

12.  (^ars  and  other  vehicles,  yards,  pens,  sheds,  chutes,  etc.,  that  have  contained 
affected  or  exposed  cattle  shall  be  cleaned  and  disinfected  immediately  after  the  cattle 
are  removed  therefrom. 

13.  Cleaning  and  disinfection  shall  be  done  by  first  remorlng  all  litter  and  manure 
and  then  saturating  the  interior  surfaces  of  the  cars  and  the  woodwork*  flooring,  and 
ground  of  the  chutes,  alleys,  and  pens  with  a  5  per  cent  solution  of  crude  carbolic  acid 
hi  water,  with  sufficient  lime  to  show  whei-e  It  has  been  applied. 

14.  Violation  of  this  order  Is  puolshable  by  a  fine  of  not  less  than  $100  nor  more  than 
^l.WM),  or  by  Imprisonment  not  exceeding  one  year,  or  by  both  fine  and  Imprisonment. 

15.  B.  A.  I.  Order  No.  114  Is  hereby  revoked. 

J,  H.  Bbigham,  Acting  Beeretary, 
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(Amendment  No.  1  to  B.  A.  I.  Odder  No.  123.) 

Begrulations  to  Prevent  the  Spread  of  Scabies  (Mange,  or  Scab)  in  Cattle. 

U.  S.  Department  of  Agriculture, 

Office  op  the  Secretary, 
Washington,  D.  C,  July  16,  190^. 
In  coDsequence  of  the  Inability  of  tlie  Department  to  begin  the  work  of  inspection  and 
of  supervising  the  dipping  of  cattle  at  an  earlier  date  and  of  the  inadequate  facilities 
for  dipping  now  available,  and  in  view  of  the  great  losses  which  would  be  sustained  by 
the  owners  of  cattle  In  States  where  cattle  mange,  or  scabies,  is  prevalent  should  they 
be  compelled  to  hold  all  cattle  for  dipping  or  to  ship  all  of  them  for  slaughter  as  exposed 
animals,  it  is  ordered: 

1.  That  the  requirements  of  B.  A.  I.  Order  No.  123  be,  and  they' are  hereby,  modified 
to  allow  shipment  until  November  30,  1904,  as  hereinafter  specified,  with  the  expectation 
that  before  said  date  vigorous  measures  will  be  taken  by  State  authorities  and  stockmen 
to  eradicate  the  disease  through  dipping  all  affected  and  exposed  animals. 

2.  That  fat  cattle  designed  for  slaughter  originating  In  an  infected  section  may  be 
shipped  to  market  centers  or  stock  yards  where  this  Department  maintains  inspection 
without  dipping  or  placarding  cars,  provided  they  have  first  been  inspected  by  an  officer 
of  the  Bureau  of  Animal  Industry  and  found  free  from  all  evidence  of  scabies.  If  It 
is  decided  afterwards  to  reship  such  cattle  for  feeding  purposes  or  for  export  they  must 
]^  dipped  accoi*dlng  to  the  regulations  of  this  Department  before  leaving  such  stock 
yards. 

3.  That  all  cattle  that  are  to  be  shipped  from  an  Infected  locality  into  another  State 
or  Territory  for  stocking  or  feeding  purposes  must  be  inspected  and  dipped  twice  if 
showing  disease  and  be  dipped  once  if  not  showing  disease,  on  account  of  exposure  to 
contagion. 

4.  That  all  cattle  from  Infected  localities  must  be  accompanied  by  a  certificate  of 
Inspection  or  be  refused  shipment. 

5.  That  cattle  from  an  infected  section  shall  not  be  trailed  to  other  States  or  Terri- 
tories without  dipping  and  certification,  and  when  trailed  the  inspector  shall  designate 
the  route  to  be  taken  in  each  case. 

6.  That  affected  cattle  may  be  dipped  once  under  the  supervision  of  an  employee  of  the 
Bureau  of  Animal  Industry  and  shipped  for  stocking  or  feeding  purposes  after  satisfac- 
tory arrangements  have  been  made  for  the  second  dipping  en  route  at  the  required  time 
after  the  first  dipping,  at  a  point  where  there  Is  an  inspector  stationed  and  under  his 
supervision.  In  all  cases  the  cars,  waybills,  conductor's  manifests,  and  bills  of  lading 
must  be  marked,  showing  the  true  condition  of  the  animals. 

7.  That  inspectors  in  the  field  must  see  all  animals  placed  on  board  cars  after  inspec- 
tion and  certification.  If,  however,  the  inspector's  services  are  immediately  required 
at  another  point,  such  animals  may  be  turned  over  to  the  railroad  agent  and  placed  In 
the  railroad  pens  and  locked  up  by  the  agent  until  loaded. 

James  Wilson,  Secretary. 


(B.  A.  I.  Order  No.  124.) 

Prohibition  of  the  Importation  of  Hay  and  Straw  from  Continental  Europe. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  April  28,  iWi- 

Pursuant  to  the  authority  conferred  by  the  act  of  Congress  of  February  2,  1903,  and 
In  furtherance  of  section  8  of  the  regulations  of  March  10,  1903  (B.  A.  I.  Order  No. 
106),  and  in  consequence  of  the  existence  of  foot-and-mouth  disease  among  animals  in 
continental  Europe : 

It  is  hereby  ordered.  That,  on  account  of  the  danger  to  the  live-stock  industry  of  the 
United  States  through  tlie  introduction  of  foot-and-mouth  disease  by  means  of  the  con- 
tagion being  carried  upon  straw  and  hay,  the  importation  of  straw  or  hay  the  product 
of  any  country  of  continental  Europe,  or  which  has  been  transported  through  any  of 
said  countries,  be  prohibited :  Provided,  That  this  order  shall  not  be  construed  to  forbid 
the  loading  upon  any  vessel  carrying  animals  from  said  countires  for  importation  into 
the  United  States  of  a  sufficient  quantity  of  hay  and  straw  for  food  and  bedding  for 
such  animals,  said  hay  and  straw  being  the  product  of  a  country  not  affected  by  this 

order. 

Jambs  Wilson,  Secretary, 
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(B.  A.  I.  Order  No.  125.) 

Bules  and  Regnlations  for  the  Inspection  of  Live  Stock  and  their  Products. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  June  27,  1904. 
The  following  rules  and  regulations  are  hereby  prescribed  for  the  inspection  of  live 
cattle,  sheep,  and  hogs,  and  their  carcasses,  by  virtue  of  the  authority  conferred  upon  the 
Secretary  of  Agriculture  under  the  provisions  of  the  act  of  Congress  approved  March  a, 
1891,  entitled  "An  act  to  provide  for  the  inspection  of  live  cattle,  hogs,  and  the  carcasses 
and  products  thereof  which  are  the  subjects  of  interstate  commerce,  and  for  other  pur- 
poses," and  amendment  thereto  approved  March  2,  1805,  and  will  supersede  all  former 
regulations  for  the  inspection  of  live  stock  and  their  products : 

1.  Proprietors  of  slaughterhouses,  canning,  salting,  paclcing,  or  rendering  establishments 
engaged  In  the  slaughtering  of  cattle,  sheep,  or  swine,  or  the  packing  of  any  of  their 
products,  the  carcasses  or  products  of  which  are  to  become  subjects  of  interstate  or  for- 
eign commerce,  shall  make  application  to  the  Secretary  of  Agriculture  for  inspection  of 
said  animals  and  their  products. 

2.  The  said  application  shall  be  made  in  writing,  addressed  to  the  Secretary  of  Agri- 
culture, Washington,  D.  C,  and  shall  state  the  location  of  the  slaughterhouse  or  other 
establishment,  the  address  of  the  owner  or  agent  of  the  same,  the  kind  of  animals 
slaughtered,  the  estimated  number  of  animals  slaughtered  per  week,  and  the  character 
and  quantity  of  the  products  to  go  into  local,  interstate,  or  foreign  commerce  from  said 
establishment ;  and  the  said  applicant  in  his  application  shall  agree  to  comply  strictly 
with  all  lawful  regulations,  orders,  and  Instructions  that  may  be  made  by  the  Secretary 
of  Agriculture  or  the  Chief  of  the  Bureau  of  Animal  Industry  for  carrying  on  the  work 
of  inspection  at  such  establishment. 

3.  The  Secretary  of  Agriculture  will  give  said  establishment  an  ofDcial  number  by 
which  all  its  inspected  products  shall  thereafter  be  known,  and  this  number  shall  be  used 
by  the  Inspectors  of  the  Department  of  Agriculture  and  also  by  the  owners  of  said  estab- 
lishment to  mark  the  products  of  the  establishment  as  hereinafter  prescribed. 

4.  The  Secretary  of  Agriculture  will  designate  an  inspector  to  take  charge  of  the 
examination  and  Inspection  of  animals  and  their  products  at  each  establishment  which 
has  been  officially  numbered,  and  will  detail  to  said  inspector  such  assistant  inspectors 
or  other  employees  as  may  be  necessary  to  carry  on  properly  the  work  of  inspection  at 
said  establishment.  The  Inspector  and  all  employees  under  his  direction  shall  have  full 
and  free  access  to  all  parts  of  the  premises  and  buildings  used  in  the  slaughter  of  animals 
and  the  conversion  of  their  carcasses  into  food  products. 

(o)  .The  Department  assumes  the  right  to  Inspect  all  animals  slaughtered  In  estab- 
lishments that  have  been  granted  inspection,  and  no  carcasses,  parts  of  carcasses,  or 
meat  products  which  can  not,  by  marks,  brands,  labels,  or  transfer  slips,  be  identified  as 
having  been  duly  inspected  and  passed  by  an  officer  of  the  Department  shall  be  allowed 
to  enter  such  establishment. 

(6)  The  slaughtering  of  animals  shall  be  conducted  on  week  days  between  the  hours 
of  6  a.  m.  and  7  p.  m.,  except  in  certain  cases  of  emergency,  when  permission  to 
slaughter  at  other  hours  may  be  granted  by  the  inspector  in  charge.  No  slaughtering 
shall  be  conducted  on  Sundays  after  12  o'clock  noon.  Permission  to  make  any  per- 
manent departure  from  the  above-designated  hours  shall  bo  obtained  from  the  Chief  of 
the  Bureau  of  Animal  Industry. 

(c)  The  managers  of  abattoirs  shall  Inform  the  Inspector  In  charge  or  his  assistant 
when  slaughtering  has  been  concluded  for  the  day  and  the  hour  at  which  it  will  begin 
on  the  following  day.  In  the  meantime  no  slaughtering  shall  be  done,  except  that  when 
it  Is  necessary,  on  account  of  injuries  or  other  extraordinary  causes,  to  kill  animals 
during  the  night  or  at  times  other  than  the  established  hours,  the  same  will  be  per- 
mitted, provided  the  carcasses  of  all  such  animals  (with  the  thoracic  viscera  attached 
and  all  other  viscera  Identifiable)  shall  be  held  for  Inspection  and  be  duly  identified  to 
the  Inspector  or  his  assistant  by  an  employee  of  the  abattoir ;  and  provided  further  that 
an  official  of  the  abattoir  company  shall  furnish  promptly  to  the  Inspector  or  his  assist- 
ant a  signed  statement  showing  the  whole  number  of  each  kind  of  animal  so  slaughtered. 

(d)  Each  commissioned  employee  engaged  In  inspection  under  these  regulations  will 
be  furnished  with  a  numbered  badge,  which  shall  be  worn  in  a  conspicuous  manner  while 
in  the  performance  of  his  official  duties  and  which  shall  not  be  allowed  to  leave  his 
possession. 
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ANTHMOKTBM    INSPICTIOX. 

5.  An  aDtcmortem  examination  shall  be  made  of  all  animals  arriving  at  the  public 
stock  yards  and  Intended  for  slaaghter  at  abattoirs  at  which  this  Department  httm 
established  Inspection  when  said  animals  are  weighed,  or  If  not  weighed  this  inspec- 
tion shall  be  made  in  the  pens.  All  aatmals  found  upon  antemortcm  examination  to  be 
affected  with  any  of  the  diseases  or  conditions  named  below  shall  be  marked  by  placing 
in  the  ear  a  metal  tag  bearing  the  words  *'  U.  S.  Rejected  "  and  a  serial  number,  or  by 
such  other  marks  as  may  be  necessary  to  Insure  their  identification : 

(a)  Hog  cholera. 

(6)  Swine  plague. 

(c)  Anthrax,  or  chitrbon. 

(d)  Rabies. 

(e)  Malignant  epizootic  catarrh. 
(/)  Pyemia  and  septicemia. 

iO)    Mange,  or  scab  (unless  the  animals  are  satisfactorily  dipped). 

(h)    Actinomycosis,  or  lumpy  Jaw. 

(i)     Pneumonia,  pleurisy,  enteritis,  peritonitis,  and  metritis. 

(»     Texas  fever. 

(k)    Tuberculosis. 

(0     Hemorrhagic  septicemia. 

(m)   Blackleg. 

(»)  Animals  In  an  advanced  stage  of  pregnancy  (showing  signs  of  preparation  for 
parturition)  or  which  have  recently  (within  ten  days)  given  birth  to  young. 

(o)  Any  disease  or  injury  which,  causing  elevation  of  temperature  or  affecting  tbe 
system  of  the  animal,  will  make  the  flesh  unfit  for  human  food. 

(p)    Animals  too  young  and  immature  to  produce  wholesome  meat 

iq)    Animals  too  emaciated  and  anemic  to  produce  wholesome  meat. 

(r)  Animals  which  are  badly  bruised,  injured,  or  show  tumors,  abscesses,  or  sup- 
purating sores* 

Such  rejected  or  condemned  animals  shall  at  once  be  removed  by  the  owners  from  the 
pens  containing  animals  which  have  been  inspected  and  found  to  be.  free  from  disease 
and  fit  for  human  food,  and  shall  be  disposed  of  In  accordance  with  the  laws,  ordinances, 
and  regulations  of  the  State  and  municipality  in  which  said  rejected  or  condemned  ani- 
mals are  located  and  under  the  supervision  of  an  inspector  of  tbe  I>epartment. 

When  animals  so  tagged  are  taken  to  an  official  establishment  for  slaughter,  they  shall 
be  accompanied  by  a  permit  signed  by  the  inspector  in  charge  of  the  yards;  this  permit 
shall,  upon  the  arrival  of  the  animals  at  the  abattoir,  be  delivered  to  the  inspector  on 
postmortem  duty  at  the  time,  and  the  animals  shall  be  duly  identified  by  an  employee 
of  the  abattoir  to  such  inspector  on  the  killing  floor  and  before  the  skins  are  removed. 

When  animals  are  not  Inspected  in  the  public  stock  yards  the  inspector  in  charge  of 
an  establishment  or  his  assistant  shall  carefully  inspect  all  animals  in  the  pens  of  said 
establishment  about  to  be  slaughtered,  and  no  animal  shall  be  allowed  to  pass  to  the 
slaughtering  room  until  it  has  been  so  Inspected. 

Animals  rejected  when  showing  signs  of  preparation  for  parturition  shall  not  be 
slaughtered,  nor  for  ten  days  after  parturition.  Pregnant  and  parturient  animals  may 
be  removed  by  permit  for  stock  or  dairying  purposes  except  when  they  are  affected 
with  or  have  been  exposed  to  the  contagion  of  any  diseaae. 

POSTMORTEM    INSPECTION. 

6.  The  inspector  or  his  assistant  shall  carefully  Inspect  at  the  time  of  slaughter  all 
animals  slaughtered  at  said  establishment  and  make  a  postmortem  report  of  the  same  to 
the  Department.  The  head,  tail,  caul,  or  fat  Inclosed  in  the  omentum  of  the  animal  and 
the  entire  viscera  shall  be  retained  In  such  manner  as  to  preserve  their  Identity  until 
after  the  postmortem  Inspection  has  l)een  completed,  In  order  that  they  may  be  Identified 
In  case  of  condemnation  of  the  carcass.  Should  the  carcass  of  any  animal  on  said 
postmortem  examination  be  found  diseased  or  otherwise  unfit  for  human  food,  it  shall 
be  marked  with  a  condemnation  tag,  the  same  to  be  attached  with  wire  and  seal,  and  the 
diseased  organs  or  parts  thereof,  if  removed  from  the  carcass,  shall  also  be  marked  with 
a  condemnation  tag. 

The  condemnation  tag  shall  accompany  the  condemned  carcass  or  Its  parts  into  the 
tank. 

7.  All  animals  rejected  on  antemortem  examination  and  all  animals  passed  on  ante- 
mortem  examination  which  are  slaughtered  at  official  abattoirs,  and  are  found  upon 
postmortem  examination  to  be  affected  with  any  of  the  diseases  or  conditions  named 
below,  shall  be  disposed  of  according  to  tbe  following  instructions.  It  is  to  be  under- 
Btot.d,  however,  that,  owing  to  the  fact  that  it  is  lmpracticablej^,]taj|^mti^^^l^  p^er- 
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Ing  every  case,  and  to  designate  at  Just  what  stage  a  proceKt  becomes  loathsome  or  a 
disease  becomes  noxious,  the  final  disposition  of  all  those  not  specifically  covered  by 
these  rules  will  be  left  to  the  Judgment  of  the  inspector  in  charge. 

(a  and  h)  Hog  cholera  and  twine  plague. — (1)  Carcasses  showing  widely  distributed 
lesions  of  hog  cholera  or  swine  plague  shall  be  condemned. 

(2)  When  the  lesions  in  the  carcass  are  slight  and  confined  to  either  the  skin,  Idd- 
neys,  bones,  or  lymphatic  glands,  or  to  any  combination  of  two  of  the  organs  mentioned, 
the  carcass  may  be  passed,  provided  it  is  cut  for  paclcing  purposes. 

(3)  When  the  lesions  are  well  marked  in  more  than  two  of  the  organs  mentioned 
(skin,  kidneys,  bones,  or  lymphatic  glands),  the  entire  carcass  shall  be  condemned  and 
tanked  for  fertillaer. 

(4)  Carcasses  which  reveal  lesions  more  pronounced  than  those  deabribed  for  car- 
casses that  may  be  passed,  but  not  so  severe  as  the  lesions  descrlbetl  for  carcasses  that 
■hall  be  condemned  and  tanked  for  fertillaser,  may  be  rendered  into  lard,  provided  they 
•re  cooked  by  steam  for  four  hours  at  a  temperature  not  lower  than  220°  F. 

(5)  In  incrpecting  carcasses  showing  lesions  of  the  skin,  1>ones,  kidneys,  or  lymphatic 
glands  due  consideration  shall  be  given  to  the  extent  and  sev^erlty  of  the  lesions  found 
in  the  viscera. 

(c)  Anthraa>,  or  charhon. — All  carcasses  showing  lesions  of  this  disease,  regardless  of 
the  extent  of  the  disease,  shall  be  condemned  and  tanked,  together  with  the  hide,  hoofs, 
horns,  viscera,  fat,  blood,  and  all  other  portions  of  the  animal.  The  killing  bed  upon 
which  the  animal  was  slaughtered  shall  be  disinfected  with  a  5  per  cent  solution  of  car- 
lK)Iic  acid,  and  all  knives,  saws,  cleavers,  and  other  instruments  shall  likewise  be  treated 
before  being  used  upon  another  carcass. 

{(J)  Rabies. — Carcasses  of  animals  which  showed  symptoms  of  rabies  before  being 
slaughtered  shall  be  condemned. 

(e)  Malignant  epizootic  catarrh. — The  carcasses  of  animals  affected  with  this  disease 
ond  showing  generalized  inflammation  of  the  mucous  membranes  with  emaciation  shall 
be  condemned.  If  the  lesions  are  restricted  to  a  single  tract,  or  if  the  disease  shows 
merely  local  lesions,  the  carcass  may  be  passed. 

if)  Pyemia  and  septicemia. — All  carcasses  showing  lesions  of  either  of  these  diseases, 
especially  in  connection  with  suppurative  or  gangrenous  wounds,  inflammatory  phenom- 
ena, etc.,  shall  be  considered  as  highly  dangerous  and  shall  be  condemned. 

(g)  Mange,  or  scab. — The  carcasses  of  animals  affected  With  mange,  or  scab,  in  ad- 
vanced stages,  with  indications  of  emaciation  and  malnutrition,  shall  be  condemned. 
When  the  disease  Is  slight  and  the  carcasses  are  in  good  condition,  they  may  be  passed. 

(h)   Actinomycosis,  or  lumpy  jate. — (1)    If  the  carcass  Is  in  prime  condition  and  there 
is  no  evidence  upon  postmortem   examination   that   the  disease   has  extended   from   the 
primary  area  of  infection   (usually  the  head),  it  may  be  passed,  provided  the  head,  in-, 
eluding  the  tongue,  is  condemned. 

(2)  The  disposition  of  the  carcasses  of  actinomycotic  animals  in  which  the  disease  has 
extended  beyond  the  primary  area  of  infection  shall  be  made  In  accordance  with  the 
instructions  relating  to  tuberculosis. 

(i)  Pneumonia,  pleurisy,  enteritis,  peritonitis,  and  metritis. — Generalized  inflammation 
of  the  lungs,  pleura,  intestines,  peritoneum,  or  the  uterus,  whether  In  acute  or  chronic 
form,  is  sufficient  to  Justify  the  condemnation  of  carcasses  so  affected. 

(/)  Texas  fever. — The  carcasses  showing  sufficient  lesions  to  warrant  the  diagnosis  of 
Texas  fever  shall  be  condemned. 

(ft)  Tuhei'culosis. — "  Generalized  "  tuberculosis  refers  to  that  form  of  the  disease  in 
which  the  bacilli  have  been  disseminated  through  the  blood  and  lymph,  and  in  which  a 
number  of  organs  are  affected.  "  Extensive  "  tuberculosis  refers  entirely  to  the  amount 
of  tuberculous  matter  and  the  number  of  tubercles,  and  may  apply  to  a  case  which  is  con- 
fined to  one  of  the  body  cavities. 

(1)  The  carcass  may  be  passed  when  the  lesions  are  limited  to  one  group  of  lymphatic 
glands  or  one  other  organ. 

(2)  The  carcass  may  be  passed  when  the  lesions  are  limited  to  two  groups  of  visceral 
lymphatic  glands  In  either  the  thoracic  or  the  abdominal  cavity. 

(3)  The  carcass  may  be  passed  when  the  lesions  are  limited  to  two  visceral  organs 
(other  than  lymphatic  glands)  in  the  thoracic  or  the  abdominal  cavity,  provided  the 
lesions  are  slight,  calcified,  and  encapsulated. 

(4)  The  carcass  may  be  passed  when  the  lesions  are  limited  to  one  group  of  visceral 
lymphatic  glands  and  one  other  organ  in  the  thoracic  or  the  abdominal  cavity,  provided 
the  lesions  in  the  affected  organs  are  slight. 

(5)  The  carcass  may  be  passed  when  the  lesions  are  confined  to  two  groups  of  visceral 
lymphatic  glands  and  one  other  organ  In  the  thoracic  or  the  abdominal  cavity,  provided 
the  lesions  are  slight,  calcified,  and  encapsulated, 
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(6)  The  carcass  may  be  passed  when  the  lesions  are  confined  to  the  lungs,  the  ccrrlcal 
lymphatic  glands,  and  one  group  of  the  visceral  lymphatic  glands  of  the  thoracic  cavity, 
provided  the  affection  is  slight  and  the  lesions  are  calcified  and  encapsulated. 

(7)  The  carcass  shall  be  condemned  when  well-marked  lesions  are  discovered  In  both 
the  thoracic  and  the  abdominal  cavity. 

(8)  The  carcass  shall  be  condemned  when  the  lesions  are  extensive  in  either  the  tho- 
racic or  the  abdominal  cavity. 

(9)  The  carcass  shall  be  condemned  in  any  of  the  cases  described  in  paragraphs  2,  3, 
4,  5,  or  6  of  this  section  (*)  when  the  lesions  are  in  a  state  of  advanced  caseation  or 
liquefaction  necrosis  or  when  there  are  well-marked  Indications  of  recent  reinfection. 

(10)  The  carcass  shall  be  condemned  when  the  lesions  are  found  to  be  more  widely 
distributed  throughout  the  viscera  than  have  been  described  for  carcasses  that  may  be 
passed. 

(11)  The  carcass  shall  be  condemned  when  In  connection  with  any  of  the  lesions 
described  in  paragraphs  1,  2,  3,  4,  5,  or  6  of  this  section  (k)  other  lesions  than  those 
mentioned  in  paragraph  6  of  this  section  (k)  (cervical  glands)  are  found  In  the  glands 
of  the  carcass  outside  of  the  viscera. 

(12)  The  carcass  shall  be  condemned  when  there  are  well-marked  tubercular  deposits 
on  the  peritoneum  or  pleura. 

(13)  Hog  carcasses  affected  as  follows  may  be  rendered  into  lard,  provided  they  arc 
cooked  by  steam  for  four  hours  at  a  temperature  of  220**  F. : 

(a.)  When  the  lesions  are  located  as  described  in  paragraphs  2,  3,  4,  5,  and  6  of  this 
section  (k)^  but  are  found  to  be  in  an  advanced  stage  of  caseation  or  liquefaction  necro- 
sis, or  surrounded  by  hyperemlc  zones. 

{b.)  When  the  lesions  are  more  widely  distributed  or  more  extensive  than  those 
described  in  paragraphs  2,  3,  4,  5,  and  6  of  this  section  {k)  and  yet  are  confined  to  the 
cervical  lymphatic  glands  and  the  viscera,  provided  the  visceral  lesions  are  not  exten- 
sively generalized  or  do  not  generally  show  caseation  or  liquefaction  necrosis,  and  pro- 
vided further,  that  there  are  no  indications  of  extensive  acute  reinfection. 

(14)  The  viscera  of  all  tuberculous  animals  shall  be  condemned: 

kI)  Hemorrhagic  aepticemia. — ^The  carcasses  of  animals  affected  with  this  disease  are 
highly  unfit  for  food,  as  the  specific  bacteria  are  found  in  the  blood,  and  therefore  the 
meat  shall  be  condemned. 

(m)  Blackleg. — The  meat  of  animals  showing  lesions  of  blackleg  is  not  wholesome. 
It  rapidly  undergoes  putrefactive  changes  and  develops  an  unpleasant,  rancid-butter-Ilke 
odor.     Such  carcasses  shall  therefore  be  condemned. 

(n)  Pregnancy  and  parturition. — Carcasses  of  animals  (cows,  sows,  and  ewes)  In  an 
advanced  stage  of  pregnancy  or  which  recently  gave  birth  to  young  (within  ten  days) 
shall  be  condemned  and  rendered  into  grease. 

(o)  Any  disease  or  injury,  snch  as  traumatic  pericarditis,  generalized  melanosis,  pseudo- 
leukemia, etc.,  which  causes  elevation  of  temperature  or  affects  the  system  of  the  animal 
shall  be  considered  as  sufficient  cause  for  the  condemnation  of  the  carcass. 

(p)  Carcasses  of  animals  too  young  and  immature  to  produce  wholesome  meat,  all 
unborn  and  stillborn  animals,  also  carcasses  of  calves,  pigs,  and  lambs  under  four  weeks 
of  age,  shall  be  condemned. 

iq)  Carcasses  of  animals  too  emaciated  or  anemic  to  produce  wholesome  meat  and 
those  carcasses  which  show  a  slimy  degeneration  of  the  fat  or  a  serous  infiltration  of 
the  muscles  shall  be  condemned. 

(r)  Any  organ  or  part  of  a  carcass  which  is  badly  bruised  or  affected  by  malignant 
tumors,  abscesses,  suppurating  sores,  tapeworm  cysts,  or  liver  flukes  shall  be  condemned. 

is)  Caseous  lymphadenitis. — When  the  lesions  are  limited  to  the  superficial  lymph 
glands  or  to  a  few  nodules  In  an  organ,  involving  also  the  adjacent  lymph  glands,  and 
the  carcass  Is  well  nourished,  the  meat  may  be  passed  after  destroying  the  affected  parts. 
If  extensive  lesions  with  or  without  pleuritic  adhesions  are  found  in  the  lungs,  or  If 
several  of  the  visceral  organs  contain  caseous  nodules  and  the  carcass  is  emaciated  or 
anemic,  it  shall  be  condemned. 

(t)  Parasitic  ictero-hematuria. — The  carcasses  of  sheep  affected  with  this  disease 
should  be  considered  In  the  same  class  as  those  affected  with  Texas  fever  and  shall  be 
condemned. 

(u)  Hogs  affected  with  urticaria  (diamond  skin  disease).  Tinea  tonsurans,  Demodem 
folliculorum,  or  erythema  may  be  passed  after  detaching  and  tanking  the  skin.  If  the 
carcass  is  otherwise  fit  for  food. 

(v)  Icterus. — Carcasses  showing  an  intense  yellow  or  greenish-yellow  discoloration 
after  proper  cooling  shall  be  condemned.  Those  carcasses  which  exhibit  a  yellowish 
tint  directly  after  slaughter  but  lose  this  discoloration  on  chilling  may  be  passed  for 
food. 

(ic)   Uremia. — Carcasses  which  give  off  the  odor  of  urine  shall  be  condemned.         t 
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(w)  All  animals  that  die  In  abattoir  pens  shall  be  tanked  as  specifled  for  condemned 
animals. 

(y)  In  all  cases  where  carcasses  showing  localized  lesions  of  disease  are  passed  or 
rendered  into  lard,  the  affected  parts  must  be  removed  for  tanlcing  before  the  condem- 
nation tag  is  talcen  from  the  carcass. 

8.  All  abattoirs  at  which  inspection  is  established  shall  provide  a  suitable  room  in 
which  condemned  carcasses  and  parts  shall  be  held  until  such  a  time  as  the  inspector 
or  his  assistant  may  be  present  to  supervise  the  tanking  thereof.  Such  room  shall  be 
arranged  for  locking  with  a  padlock,  which  will  be  furnished  by  the  Department,  the 
key  to  the  same  to  remain  in  the  possession  of  the  inspector  or  his  assistant. 

(a)  If  after  inspection  has  been  established  a  reasonable  length  of  time  the  abattoir 
management  does  not  provide  a  suitable  retaining  room  of  sufficient  size,  or  fails  to  tjin^ 
condemned  carcasses  regularly  on  the  day  of  their  condemnation,  such  condemned  car- 
casses shall  be  saturated  with  kerosene,  as  described  below,  and  locked  on  the  rail  pend- 
ing their  final  disposition. 

9.  All  condemned  carcasses  and  parts  shall  be  tanked  as  follows:  After  the  lower 
opening  of  the  tank  has  been  sealed  by  an  employee  of  the  Department,  the  condemned 
carcasses  and  parts  shall  be  placed  in  the  rendering  tank  In  the  morning,  and  Imme- 
diately a  sufficient  force  of  steam  be  turned  into  the  tank  to  destroy  effectually  the  meat 
for  food  purposes  before  the  killing  for  the  day  is  completed ;  or  the  condemned  portions 
may  be  placed  in  the  rendering  tank  at  the  close  of  the  day,  or  when  Idlllng  is  bus- 
pended,  and  both  ends  of  the  tank  sealed,  after  which  steam  shall  be  turned  into  the 
tank  until  the  meat  is  destroyed.  Wire-and-lead  seals  will  be  provided  by  the  Depart- 
ment for  sealing  tanks. 

(a)  A  sufficient  quantity  of  low-grade  offal  (uteri,  floor  scrapings,  trimmings  from 
gutters'  benches,  skimmings  from  catch  basins,  unemptled  intestines,  omasa,  pannchei 
emptied  but  not  washed,  etc.)  shall  be  tanked  with  all  condemned  carcasses  (except 
those  tanked  for  lard)  to  effectually  render  the  ultimate  product  unfit  for  human  food, 
or,  if  such  offal  can  not  be  obtained,  the  carcasses  may  be  thoroughly  slashed  with  a 
knife,  then  saturated  with  kerosene,  and  placed  in  the  tank. 

{h)  The  seals  of  tanks  containing  condemned  material  shall  be  broken  by  an  employee 
of  the  Department  when  the  tank  is  emptied  during  regular  hours,  and  at  other  times 
satisfactory  arrangements  for  the  breaking  of  such  seals  shall  be  made  with  the  inspector 
in  charge. 

10.  Wlien  an  establishment  has  no  facilities  for  thus  destroying  condemned  carcasses, 
such  carcasses  shall  be  removed  from  the  premises  upon  numbered  permit  issued  by  the 
inspector  in  charge  to  rendering  works  designated  by  him,  and  there  destroyed  under  his 
supervision  in  the  manner  described  above. 

11.  Carcasses  may  be  taken  to  the  cooling  room  after  marking  with  the  condemnation 
tag  In  cases  where  only  a  portion  of  the  carcass  is  condemned,  and  when  such  portion 
can  not  be  removed  without  damage  to  the  carcass  until  it  is  properly  chilled.  After 
chilling,  the  condemned  portions  shall  be  cut  out  and  removed  to  the  tank  or  to  the 
retaining  room,  as  provided  for  whole  carcasses.  Condemned  parts  that  can  be  remoT^ 
without  damage  to  the  carcass  shall  be  tanked  as  described  above. 

12.  All  condemned  carcasses  and  parts  shall  be  disposed  of  only  in  the  presence  of 
an  employee  of  the  Department,  and  the  report  of  the  disposition  shall  be  made  by  him 
upon  the  blank  form  provided  therefor. 

13.  Should  the  owners  of  condemned  carcasses  not  consent  to  the  foregoing  disposition 
of  them,  then  the  Inspectors  shall  attach  to  such  carcasses  or  parts  a  condemnation  ta^ 
by  means  of  a  wire-and-lead  seal  and  brand  the  word  "  Condemned  "  upon  each  side 
and  quarter  or  piece  of  such  carcasses  and  communicate  the  facts  to  the  Department. 
The  seal  so  attached  shall  have  the  word  "  Condemned "  impressed  upon  the  one  side 
and  the  letters  "  IT.  S.  A."  upon  the  reverse  side.  A  record  must  be  kept  of  the  kind 
and  weight  of  the  carcasses,  and  they  shall,  under  supervision  of  the  inspector  or  his 
assistant,  be  removed  from  the  abattoir;  and  said  firm  or  corporation  shall  forward, 
through  the  inspector,  to  the  Secretary  of  Agriculture,  a  sworn  statement  monthly  giving 
In  detail  the  disposition  of  the  carcasses  so  condemned  and,  if  the  same  have  been  sold, 
showing  to  whom,  whether  for  consumption  as  food  or  otherwise,  with  what  knowledge, 
if  any,  by  the  purchasers  of  their  condemnation  by  this  Department,  and  whether  or  not 
before  such  sale  said  carcasses  have  been  cooked  or  their  condition  at  the  time  of  inspec- 
tion by  this  Department  altered,  and,  if  so,  in  what  way.  ^  ^ 

The  inspectors  shall,  when  authorized  by  the  Secretary  of  Agriculture,  give  notice,  by 
publication  to  the  express  companies  and  common  carriers  at  the  place  of  condemnation, 
of  the  fact  of  condemnation,  giving  the  name  of  the  owner  of  such  carcasses  or  parts, 
the  time  and  place  of  slaughter,  the  reason  for  rejection,  and  a  description  of  the  csr- 
casses  or  parts,  and  warn  them  not  to  transport  such  carcasses  out  of  the  State. 
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14.  All  persons  are  warned  against  remoTing  the  tags,  seals^  brands,  or  labels  from 
condemned  carcasses  or  parts,  and  are  notified  that  they  will  be  prosecuted  under  the  act 
of  Congress  approved  March  3,  1891,  and  amended  March  2,  1895,  for  any  snch  attempt 
to  tamper  with  the  devices  for  marking  condemned  carcasses  or  parts  of  carcasses  as 
prescribed  by  the  preceding  regulation. 

15.  Carcasses  or  parts  of  carcasses  which  leave  an  cfflclal  establishment  for  local,  inter- 
state, or  ezx>ort  trade  shall  be  marked  by  the  inspector,  or  an  employee  designated  by 
him,  with  a  numbered  label  or  brand.  Issued  by  the  Department  for  this  purpose,  and  a 
record  of  the  same  shall  be  sent  to  the  Chief  of  the  Bureau  of  Animal  Industry. 

(a)  Carcasses  or  parts  of  carcasses  which  go  into  the  cutting  room  of  an  abattoir  or 
are  used  for  canning  purposes  shall  not  be  labeled.  Those  which  are  to  be  shipped  from 
one  abattoir  to  another  for  canning  or  other  purposes  shall  not  be  labeled. 

(b)  Inter-abattolr  shipments  shall  be  made  in  cars  sealed  and  tagged  on  both  sides 
and  the  Inspector  in  charge  of  the  abattoir  at  destination  shall  be  notified  of  the  ship- 
ment, including  the  numbers  and  Initials  of  the  cars  and  the  routes  traversed  by  them. 
Cars  which  contain  other  than  inspected  meat  shall  not  be  sealed,  and  cars  which  contain 
stamped  paclrages  or  labeled  meat  shall  also  not  be  sealed. 

Managers  of  abattoirs  shall  give  due  notice  to  the  Inspector  or  his  assistant  of  all 
Intended  shipments  and  of  all  expected  receipts  of  meat  in  cars,  and  no  meat  or  meat 
products  sball  be  received  at  an  official  establishment  unless  the  Inspector  or  his  assistant 
has  full  knowledge  concerning  the  same. 

(e)  The  seals  upon  cars  In  which  meat  Is  received  at  official  abattoirs  may  be  broken 
when  it  Is  necessary  to  unload  such  cars  during  the  absence  of  the  Inspector  or  his  assist- 
ant, provided  the  seals  which  are  removed,  together  with  a  memorandum  of  the  Initials, 
numl)er,  and  contents  (pieces  and  weight)  of  each  car,  be  promptly  delivered  by  the 
owners  or  managers  of  the  abattoir  to  the  Inspector  or  his  assistant. 

16.  Each  article  of  food  product,  whether  In  cans,  barrels,  firkins,  kits,  boxes,  canvas, 
or  other  wrappers,  made  from  Inspected  carcasses,  shall  bear  a  label  containing  the  offi- 
cial number  of  the  establishment  from  which  said  product  came  and  also  a  statement  that 
the  same  has  been  inspected  under  the  provisions  of  the  act  or  acts  of  Congress  pertain- 
ing thereto. 

(a)  A  copy  of  said  label  shall  be  filed  at  the  Department  of  Agriculture,  Washington, 
D.  C,  and  after  filing  said  label  will  become  the  mark  of  identification  showing  that  the 
products  to  which  it  has  been  attached  have  been  inspected,  as  provided  by  these  rules 
and  regulations ;  and  any  person  who  shall  forge,  counterfeit,  alter,  or  deface  said  label 
will  be  prosecuted  under  the  penalty  clause  of  section  4  of  the  act  of  March  3,  1891,  as 
amended  by  the  act  of  March  2,  1895. 

(b)  When  hot  branding  irons  or  other  instruments  are  used  to  imprint  hams,  bacon, 
or  other  product  with  the  name  of  the  packer  or  trade-mark,  and  it  is  desired  in  addition 
to  indicate  that  the  meat  has  been  Inspected  by  the  Department  of  Agriculture,  the  word- 
ing for  this  purpose,  and  which  shall  be  in  letters  of  sufficient  size  to  be  legible,  shall  be 
as  follows :  "  No.«  U.  S.  Insp'd,"  or  **Abt.«  U.  8.  Insp'd." 

(c)  All  packages,  such  as  barrels,  boxes,  firkins,  kegs,  etc.,  to  be  shipped  from  an 
official  establishment  to  any  foreign  country  shall  have  printed  or  stenciled  on  the  side 
or  on  the  top  by  the  packer  or  exporter  the  following : 

FOR  EXrORT : 

(1)  Official  number  of  establishment 

(2)  Number  of  pieceB  or  pounds. 

(3)  Shipping  marks. 

(4)  Inspected  according  to  act  of  Congress  * . 

In  case  said  package  is  for  transportation  to  some  other  State  or  Territory  or  to  the 
District  of  Columbia,  In  place  of  the  words  "  For  export "  the  words  "  Interstate  trade  " 
shall  be  substituted. 

(d)  The  letters  and  figures  in  the  above  print  shall  be  of  the  following  dimensions : 
The  letters  in  the  words  **  For  exRort "  or  the  words  "  Interstate  trade  *'  shall  not  be 
less  than  three-fourths  of  an  Inch  In  length  and  the  other  letters  and  figures  not  less  than 
one-half  inch  In  length.  On  packages  too  small  to  contain  the  words  of  the  dimensions 
given  smaller  letters  may  be  used.  In  such  cases  the  letters  and  figures  affixed  shall  be 
black  and  legible  and  shall  be  in  such  proportion  as  the  inspector  in  charge  may  desig- 
nate. 

17.  The  inspector  in  charge  of  said  establishment,  If  satisfied  that  the  articles  In  said 
packages  came  from  Inspected  animals  and  that  they  are  Wholesome,  sound,  and  fit  for 


•  Insert  official  number  of  establishment. 

^  In  the  blank  space  following  the  word  "  Congress  "  the  date  of  the  act  under  which 
the  inspection  is  made  shall  be  inserted. 
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human  food,  shall  cause  to  be  pasted  upon  said  packages  meat-inspection  stamps  hear- 
ing serial  numbers. 

(  18.  In  order  that  the  stamps  may  be  protected,  and  to  insure  uniformity  in  afflxhij?. 
Inspectors  shall  require  of  the  proprietors  of  abattoirs  and  packing  eatablisbments  the 
adoption  of  cases  suitable  for  one  of  the  two  methods  mentioned  below : 

(a)  The  stamp  may  be  afl^ed  in  a  grooved  space  let  Into  the  box,  of  sufficient  site  to 
"admit  it,  similar  to  that  required  by  the  Internal  Revenne  Bureau  for  the  stamping  of 
packages  of  plug  tobacco. 

I  (b)  Stamps  may  be  placed  on  either  end  of  the  box,  provided  that  the  sides  are  made 
to  project  at  least  one-eighth  of  an  inch  to  afford  the  necessary  protection  fi*om 
.abrasion. 

(o)  Proprietors  of  abattoirs  shall  supply  all  the  necessary  help  to  affix  the  stamps, 
j^fhlch  shall  be  done  under  the  supervision  of  an  employee  of  the  I>epartment. 

(d)  Packages  for  export  shall  not  be  stamped  until  they  are  ready  for  shipment. 
^  10.  The  stamps  shall  be  canceled  under  the  superyision  of  the  inspector  in  charge  by 
the  use  of  a  rubber  stamp  having  five  parallel  waved  lines.  At  the  top  of  said  rubber 
stamp  shall  be  the  name  of  the  inspector  in  charge  and  at  the  bottom  the  abattoir  num- 
ber. The  imprinting  from  this  rubber  stamp  shall  be  with  durable  ink  across  the  stamp 
ind  in  such  a  manner  as  not  to  make  the  reading  matter  of  the  stamp  illegible.  The 
jtamp,  having  been  affixed  and  canceled,  shall  be  covered  immediately  with  a  coating  of 
transparent  varnish  or  other  similar  substance. 

20.  No  stamps,  tags,  seals,  labels,  etc.,  shall  be  issued  by  the  inspector  except  to  em- 
ployees of  the  Department  designated  by  him  to  supervise  the  affixing  of  said  stamps, 
etc.,  to  Inspected  products ;  and  each  employee  having  charge  of  this  work  shall  be  held 
personally  responsible  for  the  stamps,  tags,  seals,  labels,  presses,  etc.,  issued  to  him,  and 
shall  make  an  accurate  dally  report  to  the  inspector  of  the  use  of  such  supplies. 

(a)  No  stamps,  tags,  labels,  etc.,  shall  be  allowed  to  remain  loose  about  the  office  or 
the  abattoirs,  and  Inspectors  are  instructed  to  use  such  additional  safeguards  as  in  their 
judgment  will  be  necessary  properly  to  account  for  every  stamp,  tag,  label,  etc..  Issued 
by  them,  and  to  have  the  work  of  affixing  so  carefully  supervised  that  nothing  but 
Inspected  products  will  be  marked. 

(b)  Any  stamps,  tags,  labels,  or  seals  damaged  or  not  used  shall  not  appear  upon  the 
reports  as  having  been  affixed  to  inspected  articles,  but  be  returned  to  the  inspector  in 
charge,  and  a  report  made  as  to  the  reasons  for  their  return. 

21.  Whenever  any  package  of  meat  products  bearing  the  Inspection  stamp  shall  have 
been  opened  and  Its  contents  removed  for  sale,  the  stamp  on  said  package  shall  be 
obliterated. 

22.  Reports  of  the  work  of  inspection  carried  on  In  every  establishment  shall  be  daily 
forwarded  to  the  Department  by  the  Inspector  in  charge  on  such  blank  forms  and  In  such 
manner  as  may  be  specified  by  the  Chief  of  the  Bureau  of  Animal  Industry. 

23.  The  inspector  in  charge  shall  promptly  notify  the  Department  of  any  changes  in 
the  firm  names  of  the  official  establishments  at  his  station. 

Whenever  an  abattoir  suspends  slaughtering  operations,  the  inspector  shall  promptly 
notify  the  Department  of  all  employees  whose  duties  are  affected  by  such  suspension, 
and  forward  his  recommendation  as  to  the  number  to  be  furloughed  without  pay.  Dur- 
ing said  suspension  only  such  employees  shall  be  retained  as  are  actually  necessary  to 
supervise  the  shipments  of  inspected  products  from  the  abattoir. 

24.  The  inspector  in  charge  of  an  establishment  shall  issue  a  certificate  of  inspection 
for  all  carcasses  of  animals  or  the  food  products  thereof  which  are  to  be  exported  to 
foreign  countries,  which  certificate  shall  cite  the  name  of  the  shipper,  the  date  upon 
which  the  stamps  were  affixed  to  packages,  and  the  name  of  the  consignee  and  destina- 
tion. Said  certificate  shall  also  show  the  numbers  of  the  stamps  or  labels  attached  to 
the  articles  to  be  exported  and  the  shipping  marks,  and  will  be  Issued  in  serial  numbers 
and  in  triplicate  form.  One  certificate  only  will  be  issued  for  each  consignment,  unless 
otherwise  directed  by  the  Chief  of  the  Bureau  of  Animal  Industry. 

Both  the  original  and  duplicate  certificates  shall  be  delivered  to  the  exporter.  The 
original  Is  to  be  attached  by  him  to  the  bill  of  lading  accompanying  the  shipment  for 
the  information  of  the  customs  authorities,  and  shall  be  delivered  to  the  chief  officer  of 
the  vessel  upon  which  said  consignment  is  to  be  transported  and  continue  with  the  ship- 
ment to  destination.  The  duplicate  shall  be  forwai-ded  by  the  consignor  to  the  consignee, 
to  be  used  by  the  latter  in  identifying  the  shipment  at  the  point  of  destination  by  com- 
parison with  the  original. 

(a)  All  names,  marks,  or  stamp  or  label  numbers,  and  other  writing  of  any  descrip- 
tion made  upon  the  certificate  of  inspection  shall  he  copied  on  the  stub  of  the  book  of 
certificates  and  be  duly  signed  by  the  Inspector.  This  stub  constitutes  the  third  copy 
of  the  certificate  and  shall  be  preserved  and  forwarded  to  the  Department. 
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MICBOSCOPIC    INSPECTION. 

25.  A  microscopic  examination  for  trichlns  shall  be  made  of  all  swine  products 
exported  to  countries  requiring  such  examination. 

(a)  No  microscopic  examination  will  be  made  of  hogs  slaughtered  for  interstate  trade, 
but  this  examination  shall  be  confined  to  those  intended  for  the  export  trade,  and  only 
at  abattoirs  which  export  pork  products  to  countries  requiring  a  certificate  from  this 
Goyernroent  to  secure  the  admission  of  such  products ;  the  certificate  shall  cite  the  name 
of  the  consignor,  etc.,  as  specified  in  section  24.  _ 

(6)  The  purple  meat-inspection  stamp  and  certificate  shall  be  used  only  for  paclcages 
containing  products  of  hog  carcasses  which  have  been  microscopically  examined  for  ship- 
ment to  countries  requiring  such  examination  ;  these  stamps  shall  be  afiSxed  only  by  an 
employee  of  the  Bureau  of  Animal  Industry  and  must  be  placed  in  grooved  spaces  as 
provided  by  paragraph  (a),  section  18,  and  covered  with  tin.  Stamps  upon  barrels  need 
not  be  placed  in  grooved  spaces,  provided  tins  having  raised  centers  one-eighth  of  an 
Inch  high,  the  size  of  stamps,  are  used.  The  tins  placed  over  stamps  must  be  large 
enough  to  cover  them  entirely. 

AH  stamps  upon  other  packages  shall  be  arranged  as  provided  by  section  IS. 

26.  The  microscopic  inspection  of  pork  Intended  for  export  to  countries  requiring  such 
inspection  shall  be  conducted  as  follows:  The  inspector  in  charge  or  his  assistant  shall 
take  from  each  carcass  a  sample  consisting  of  three  specimens — one  from  the  pillar  of 
the  diaphragm,  one  from  the  psoas  muscle,  and  one  from  the  Inner  aspect  of  the  shoulder ; 
when  the  tongue  is  retain^  for  exportation,  a  specimen  shall  also  be  taken  from  the 
base  of  that  organ.  These  specimens  shall  be  placed  in  a  imali  tin  box  and  a  numbered 
tag  placed  upon  the  carcass  from  which  they  were  taken,  a  duplicate  of  said  tag  being 
placed  in  the  sample  box.  The  small  boxes  shall  be  placed  in  a  large  tin  box  provided 
with  a  lock.  The  boxes  containing  the  samples  from  carcasses  so  tagged  shall  be  taken 
to  the  microscopist,  who  shall  thereupon  cause  to  be  made  a  microscopic  examination  of 
each  sample,  and  shall  furnish  a  written  report  to  the  inspector  in  charge,  giving  the 
result  of  said  microscopic  examination,  together  with  the  numbers  of  all  carcasses 
affected  with  trichinae. 

(o)  The  samples  of  pork  microscopically  examined  shall  be  classified  as  follows: 

Class  A. — Samples  In  which  there  are  no  signs  of  trichinae,  living  or  dead,  calcified 
cysts,  or  other  bodies  or  substances  having  any  resemblance  to  trichlne  or  trichlns  cysts. 

Class  B. — Samples  in  which  there  are  disintegrated  trlchlnn  or  trichlns  cysts,  calci- 
fied trichina)  or  trichinie  cysts,  or  bodies  having  any  resemblance  thereto. 

Class  C. — Samples  in  which  there  are  living  or  dead  trichinie  bodies  not  disintegrated. 

27.  All  carcasses  reported  by  the  microscopist  to  the  Inspector  as  alfected  with  trlchl- 
ne  (Class  C)  shall  be  removed  from  the  cooling  room  under  the  supervision  of  said 
inspector  or  that  of  some  other  reliable  employee  of  the  Department,  and  shall  be  dis- 
posed of  in  ac<;ordance  with  the  provisions  of  section  0 ;  or  they  may  be  rendered  into 
lard  at  a  temperature  of  not  less  than  220**  F. ;  or  made  into  cooked-meat  products  if 
the  temperature  is  raised  to  the  boiling  point  a  sufllclent  time  to  cook  thoroughly  the 
interior  of  the  pieces. 

Carcasses  belonging  to  Class  B  shall  be  rejected  for  shipment  to  countries  requiring 
microscopic  Inspection.  AH  meat  belonging  to  Class  C  and  which  Is  to  be  cured  before 
being  cooked  shall  be  marked  with  twine  and  seals  supplied  for  that  purpose. 

28.  Separate  cellars  shall  be  provided  in  which  microscopically  inspected  meats  shall 
be  cured,  stored,  packed,  and  stamped,  and  no  other  meats  shall  be  cured,  stored,  packed, 
or  stamped  therein.  These  cellars  shall  be  so  arranged  that  they  can  be  locked  securely 
and  the  keys  to  the  same  shall  remain  In  the  possession  of  a  trusted  employee  of  the 
Department,  who  will  lock  and  unlock  the  cellars  as  the  business  requires.  He  shall 
also  be  present  during  the  time  that  the  cellars  remain  unlocked,  and  keep  an  accurate 
account  of  all  meats  going  into  and  from  such  cellars. 

(a)  Before  the  cutting  of  microscopically  inspected  carcasses  is  commenced  all  car- 
casses which  have  been  either  condemned  or  rejected  shall  be  removed  from  the  rail  upon 
which  the  passed  carcasses  are  hanging,  and  after  the  passed  carcasses  have  been  cut 
and  disposed  of  the  condemned  and  rejected  ones  shall  be  disposed  of  In  accordance  with 
these  regulations. 

The  cutting  of  carcasses  which  have  been  passed  shall  be  done  under  the  personal 
supervision  of  an  employee  of  the  Department.  Before  the  cutting  is  commenced  all 
benches,  chutes,  etc.,  shall  be  cleaned  of  all  other  meats.  When  It  is  finished  a  stop 
shall  be  made  to  clear  away  all  meats  before  the  cutting  of  other  hogs  Is  begun. 

(6)  The  greatest  diligence  shall  be  exercised  at  ofllcial  establishments  in  the  handling 
of  sausage,  brawn,  and  other  products  of  a  similar  nature  that  are  prepared  from  micro- 
tcoplcally  inspected  meats.  Such  sausage  shall  be  kept  In  separate  compartments  pro- 
vided with  locks  the  same  as  other  microscopically  inspected  meats,  and  shall  also  be 
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prepared  in  separate  rooms  and  cut  up  In  choppers  used  only  for  such  sausage.    'An 
,  absolutely  correct  record  shall  be  kept  by  weight  of  all  such  meats,  in  order  to  prevent 
any  but  passed  products  being  used. 

(c)  Whenever  it  is  necessary  to  remove  hams,  shoulders,  sausage,  or  other  micro- 
scopically inspected  meats  from  their  respective  compartments  for  smoking  or  other 
preparation,  a  separate  smokehouse  or  compartment  shall  be  provided,  or  each  piece 
shall  be  marked  by  a  seal  affixed  by  an  employee  of  the  Department. 

COOPERATION    WITH    MUNICIPAL   AUTHORITIES. 

29.  At  all  cities  where  inspection  is  established  inspectors  are  requested  to  notify  the 
municipal  authorities  of  the  character  of  the  inspection  and  to  cooperate  with  such 
authorities  in  preventing  the  entry  of  condemned  animals  or  their  products  into  the 
local  markets. 

James  Wilson,  Secretary. 


(B.  A.  I.  Order  No.  126.) 

Begulations  to  Prevent  the  Spread  of  Maladie  du  Oolt  of  Horses. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  June  «8,  190Jk. 
To  matiagers  and  agents  of  railroads  and  transvortation  companies  of  the  United  States, 

stockmen,  and  otliers: 

Notice  is  hereby  given  that  an  Infectious  vene'real  disease  of  horses,  known  as  maladie 
du  colt,  exists  in  portions  of  the  counties  of  Dawes,  Sheridan,  and  Cherry,  lying  north  of 
the  Chicago  and  Northwestern  Railroad  (formerly  the  Fremont,  Elkhorn  and  Missouri 
yalley  Railroad),  in  the  State  of  Nebraska,  and  in  the  Pine  Ridge  and  Rosebud  Indian 
reservations,  and  the  counties  of  Custer  and  Fall  River,  in  the  State  of  South  Dakota. 

You  are  informed  that  under  the  provisions  of  an  act  of  Congress  approved  May  29, 
1884,  entitled  **An  act  for  the  establishment  of  a  Bureau  of  Animal  Industry,  to  prevent 
the  exportation  of  diseased  cattle,  and  to  provide  means  for  the  suppression  and  extirpa- 
tion of  pleuro-pneumonia  and  other  contagious  diseases  among  domestic  animals,"  and 
an  act  of  Congress  approved  February  2,  1903,  entitled  **An  act  to  enable  the  Secretary  of 
Agriculture  to  more  effectually  suppress  and  prevent  the  spread  of  contagious  and  infec- 
tious diseases  of  live  stock,  and  for  other  purposes,'*  and  of  B.  A.  I.  Order  No.  106,  dated 
March  10,  1903,  it  is  a  violation  of  law  to  receive  for  transportation  or  to  transport  any' 
horses  affected  with  said  disease  from  one  State  or  Territory  or  the  District  of  Columbia 
into  another  State  or  Territory  or  the  District  of  Columbia ;  or  to  deliver  for  such  trans- 
portation any  horses  knowing  them  to  be  affected  with  said  disease ;  or  to  drive  on  foot 
or  transport  in  private  conveyance  from  one  State  or  Territory  or  the  District  of  Colum- 
bia into  another  State  or  Territory  or  the  District  of  Columbia  any  horses  knowing  them 
to  be  affected  with  said  disease ;  and  under  authority  conferred  by  the  said  statutes — 

/*  is  hereby  ordered:  1.  That  no  horses  shall  be  offered  for  shipment  or  be  transported, 
or  driven,  or  trailed,  or  otherwise  removed  from  the  reservations,  counties,  or  portions  of 
counties  within  the  above-named  boundaries,  unless  they  shall  have  been  previously  in- 
spected for  that  purpose  by  an  inspector  of  the  Bureau  of  Animal  Industry  of  this  De- 
partment and  shall  be  accompanied  by  the  certificate  of  Inspection  issued  by  said  in- 
spector. The  owners  or  shippers  for  whom  the  Inspection  Is  made  shall  provide  such 
facilities  and  render  such  assistance  as  may  be  required  by  the  inspector. 

2.  That  any  animal  or  animals  showing  symptoms  of  the  disease  above  mentioned, 
or  known  to  have  been  exposed  thereto,  shall,  in  the  discretion  of  an  inspector  or  other 
employee  of  this  Department,  be  immediately  quarantined,  and  shall  be  maintained  In 
quarantine,  at  the  expense  of  the  owner  or  owners,  until  released  by  the  inspector  or  con- 
demned and  slaughtered  as  hereinafter  provided. 

3.  No  stallions  shall  be  allowed  to  run  at  large  on  the  Pine  Ridge  and  Rosebud  Indian 
reservations  in  the  State  of  South  Dakota ;  and  all  stallions  not  castrated  on  the  said 
reservations  shall  be  tagged  as  hereinafter  provided. 

4.  That  there  shall  be  no  breeding  of  horses  In  herds  on  the  said  reservations  In  which 
there  is  an  animal  which  has  been  exposed  to  the  infection  of  maladie  du  coTt,  at  any 
time  within  18  months  of  said  exposure. 

5.  That  in  order  to  prevent  the  dissemination  and  to  aid  in  the  extermination  of  mala- 
die du  colt  the  inspector  is  authorized  to  pay  for  any  horse  so  condemned  and  slaugh- 

Digitized  Dy  ^^wJV^v^S^iv 


584  BUREAU   OP   ANIMAL   INDUSTRY ^2l8t  REPORT. 

tered  not  more  than  Its  actual  value  based  apon  Its  servlceablMiess  for  work  at  the  time 
of  purchase.  When,  however,  the  owner  or  owners  will  not  accept  the  indemnity  price 
offered,  the  inspector  shall  arrange  for  a  board  of  three  appraisers,  who  shall  determine 
the  price  to  be  paid  for  the  condemned  animals.  This  board  shall  be  constituted  as 
follows :  An  inspector  or  other  employee  of  the  Bureau  of  Animal  Industry,  one  person 
chosen  by  the  owner  of  the  animal  or  animals  to  be  appraised,  and  the  third  member  to 
be  chosen  by  the  two  herein  provided  for.  The  animal,  or  animals  under  condemnation 
shall  be  maintained  in  quarantine  at  the  expense  of  the  owner  or  owners  until  dis- 
posed of. 

6.  Any  stallions  found  running  at  large  on  the  Pine  Ridge  and  Rosebud  Indian  reserva- 
tions on  and  after  date  of  this  order  may  be  castrated  by  an  inspector  or  other  employee 
of  the  Bureau  of  Animal  Industry  of  this  Department,  or  by  such  other  person  as  may 
be  duly  authorized  by  the  inspector  In  charge  in  the  district  named,  and  no  indemnity 
shall  be  allowed  the  owner  in  case  of  damage  resulting  from  such  castration.  The  term 
**  stallion "  shall  be  understood  to  apply  to  any  uncastrated  male  horse  1  year  of  age 
or  older. 

7.  Such  stallions  on  the  above-named  reservations  as  shall  be  allowed  to  remain  un- 
castrated shall  each  be  given  a  numbered  tag  and  shall  be  kept  under  such  restrictions 
as  the  Inspector  In  charge  shall  prescribe,  and  shall  be  subjected  to  examination  at  such 
times  and  as  frequently  as  may  be  thought  necessary  by  the  said  inspector,  for  the  pur- 
pose of  ascertaining  whether  symptoms  of  the  said  disease  have  developed. 

8.  The  inspector  of  this  Department  is  further  authorized  to  pay  a  sum  of  $50  for 
authentic  information  leading  to  the  discovery  of  a  stallion  affected  with  the  contagious 
venereal  disease  known  as  maladie  du  colt,  and  a  sum  of  $25  for  authentic  Information 
as  to  the  whereabouts  and  ownership  of  a  mare  affected  with  the  above  disease :  Pro- 
Uded,  That  when  such  information  is  received  from  more  than  one  person  as  to  the  loca- 
tion of  the  same  animal  and  owner  the  sum  above  named  shall  be  paid  to  the  first  In- 

.  formant,  and  when  doubt  exists  or  a  dispute  arises  as  to  who  was  the  first  informant  no 
reward  shall  be  paid :  Provided  further.  That  when  more  than  one  affected  animal  is 
found  belonging  to  the  same  owner  or  on  the  same  premises  only  one  reward  shall  be 
paid. 

All  persons  engaged  In  raising  horses,  or  dealing  in,  or  In  driving  or  shipping  horses, 
and  all  transportation  companies,  are  requested  to  cooperate  with  this  Department  in 
enforcing  the  law  and  preventing  the  spread  of  said  disease. 

Inspectors  are  Instructed  to  report  all  violations  of  this  order. 

Violation  of  these  regulations  Is  punishable  by  a  fine  of  not  less  than  $100  nor  more 
than  $1,000,  or  by  imprisonment  not  more  than  one  year,  or  by  both  such  fine  and 
imprisonment. 

This  order  supersedes  B.  A.  I.  Order  No.  102  and  Its  amendment. 

Jambs  Wilson,  Secretary. 


(B.  A.  I.  Order  No.  127.) 

Bules  and  Begrulations  Prescribed  in  Regard  to  ^^Bendvated  Butter,"  in 
Accordance  with  the  Act  of  Congress  Approved  May  9,  1902,  and  Infor- 
mation Oonceming  * 'Adulterated  Butter." 

U.  S.  Dbpabtmbnt  op  Agriculture, 

Oppicb  op  the  Sbcretabt, 
Washington,  D.  C,  August  IS,  190k, 

The  act  of  Congress  approved  May  9,  1902,  and  popularly  Icnown  as  "  the  oleomargS' 
rine  law,"  assigned  to  the  Secretary  of  the  Treasury  and  the  Secretary  of  Agriculture 
various  duties  concerning  those  grades  and  kinds  of  butter  defined  in  the  law  as  "  adulter- 
ated butter  "  and  "  process  or  renovated  butter."  The  two  officers  named  accordingly 
formulated  and  approved  the  necessary  rules  and  regulations  for  carrying  into  effect  the 
provisions  of  the  said  law,  and  the  same  were  published  as  a  part  of  "  Uegulations  No.  9, 
revised  June,  1902,  United  States  Internal  revenue." 

The  rules  and  regulations  concerning  renovated  butter,  and  the  duties  of  the  Secretary 
of  Agriculture  in  connection  therewith,  were  first  published  from  this  office  under  date  of 
June  21,  1902,  and  in  an  amended  form  under  date  of  November  1,  1902. 

These  rules  and  regulations  have  now  been  revised  by  the  joint  action  of  the  Secretary 
of  the  Treasury  and  the  Secretary  of  Agriculture,  under  date  of  August,  1904. 

The  orders  of  June  21  and  November  1,  1902  (being  B.  A.  I.  Orders  No.  94  and  No.  98), 
are  hereby  revolted,  and  In  place  thereof  the  following  revision  Is  hereby  published  for 
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the  guidance  of  oflScers  and  employees  of  this  Department  and  of  all  others  concerned 
therewith.  For  general  Information  certain  matters  are  added  relating  to  adulterated 
butter. 

James  Wilson,  Secretary. 

RENOVATED  BUTTER   (OR  "PROCESS  BUTTER"). 
[Extracts  from  act  of  May  9,  1902.] 

"  Sec.  4.  That  for  the  purpose  of  this  act  *  butter  *  Is  hereby  defined  to  mean  an  article 
of  food  as  defined  In  *An  act  defining  butter,  also  Imposing  a  tax  upon  and  regulating 
the  manufacture,  sale.  Importation,  and  exportation  of  oleomargarine,*  approved  August 
second,  eighteen  hundred  and  elghty-slx ;  •  that  *  adulterated  butter  *  is  hereby  defined  to 
mean  a  grade  of  butter  produced  by  mixing,  reworking,  rechurnlng  In  milk  or  cream, 
refining,  or  In  any  way  producing  a  uniform,  purified,  or  Improved  product  from  dlfTerent 
lots  or  parcels  of  melted  or  unmelted  butter  or  butter  fat,  In  which  any  acid,  alkali, 
chemical,  or  any  substance  whatever  Is  Introduced  or  used  for  the  purpose  or  with  the 
effect  of  deodorizing  or  removing  therefrom  rancidity,  or  any  butter  or  butter  fat  with 
which  there  Is  mixed  any  substance  foreign  to  butter  as  herein  defined,  with  Intent  or 
effect  of  cheapening  In  cost  the  product,  or  any  butter  In  the  manufacture  or  manipula- 
tion of  which  any  process  or  material  Is  used  with  intent  or  effect  of  causing  the 
absorption  of  abnormal  quantities  of  water,  milk,  or  cream  ;  that  *  process  butter  *  or 
*  renovated  butter '  is  hereby  defined  to  mean  butter  which  has  been  subjected  to  any 
process  by  which  It  Is  melted,  clarified,  or  refined  and  made  to  resemble  genuine  butter, 
always  excepting  *  adulterated  butter  *  as  defined  by  this  act." 

That  special  taxes  are  Imposed  as  follows : 

**  Manufacturers  of  process  or  renovated  butter  shall  pay  fifty  dollars  per  year,  and 
manufacturers  of  adulterated  butter  shall  pay  six  hundred  dollars  i>er  year.  Every 
person  who  engages  In  the  production  of  process  or  renovated  butter  or  adulterated 
butter  as  a  business  shall  be  considered  to  1%  a  manufacturer  thereof." 

•  •••••• 

**  Every  person  who  sells  adulterated  butter  shall  he  regarded  as  a  dealer  In  adulter- 
ated butter.  And  sections  thirty-two  hundred  and  thirty-two,  thirty-two  hundred  and 
thirty-three,  thirty-two  hundred  and  thirty-four,  thirty-two  hundred  and  thirty-five,  thirty- 
two  hundred  and  thirty-six.  thirty-two  hundred  and  thirty-seven,  thirty-two  hundred  and 
thirty-eight,  thirty-two  hundred  and  thirty-nine,  thirty-two  hundred  and  forty,  thirty-two 
hundred  and  forty-one,  and  thirty-two  hundred  and  forty-three  of  the  Revised  Statutes 
of  the  United  States  are,  so  far  as  applicable,  made  to  extend  to  and  Include  and  apply 
to  the  special  taxes  Imposed  by  this  section  and  to  the  person  upon  whom  they  are 
Imposed. 

'*  That  every  person  who  carries  on  the  business  of  a  manufacturer  of  process  or 
renovated  butler  or  adulterated  butter  without  having  paid  the  special  tax  therefor,  as 
required  by  law,  shall,  besides  l>elng  liable  to  the  payment  of  the  tax,  be  fined  not  less 
than  one  thousand  and  not  more  than  five  thousand  dollars ;  and  every  person  who 
carries  on  the  business  of  a  dealer  In  adulterated  butter  without  having  paid  the  special 
tax  therefor,  as  required  by  law.  shall,  besides  being  liable  to  the  payment  of  the  tax, 
be  fined  not  less  than  fifty  nor  more  than  five  hundred  dollars  for  each  offense. 

"  That  every  manufacturer  of  process  or  renovated  butter  or  adulterated  butter  shall 
file  with  the  collector  of  internal  revenue  of  the  district  in  which  his  manufactory  Is 
located  such  notices,  inventories,  and  bonds,  shall  keep  such  books  and  render  such  returns 
of  material  and  products,  shall  put  up  such  signs  and  affix  such  number  of  his  factory, 
and  conduct  his  ousiness  under  such  surveillance  of  officers  and  agents  as  the  Commis- 
sioner of  Internal  Revenue,  with  the  approval  of  the  Secretary  of  the  Treasury,  may  by 
regulation  require.  But  the  bond  required  of  such  manufacturer  shall  be  with  sureties 
satisfactory  to  the  collector  of  Internal  revenne,  and  in  a  penal  sum  of  not  less  than  five 
hundred  dollars :  and  the  sum  of  said  bond  may  be  Increased  from  time  to  time  and 
additional  sureties  required  at  the  discretion  of  the  collector  or  under  Instructions  of  the 
Commissioner  of  Internal  Revenue." 

•  •**«•• 

INSPECTION,    MASKING,    AND    BRANDING    SIBJECT    TO    REGULATIONS    OF    SECSETAST    OF    AGRI- 
CULTURE. 

Sec.  5.  All  parts  of  an  act  providing  for  an  Inspection  of  meats  for  exportation,  ap- 
proved August  thirtieth,  eighteen  hundred  and  ninety,  and  of  an  act  to  provide  for  the 
Inspection  of  live  cattle,  hogs,  and  the  carcasses  and  products  thereof  which  are  the  sub- 
jects of  Interstate  commerce,  approved  March  third,  eighteen  hundred  and  ninety-one, 
and  of  amendment  thereto  approved  March  second,  eighteen  hundred  and  ninety-five, 
which  are  applicable  to  the  subjects  and  purposes  described  In  this  section  shall  apply  to 
process  or  renovated  butter.  And  the  Secretary  of  Agriculture  is  hereby  authorized  and 
required  to  cause  a  rigid  sanitary  inspection  to  be  made,  at  such  times  as  he  may  deem 
proper  or  necessary,  of  all  factories  and  storehouses  where  process  or  renovated  butter  is 
manufactured,  packed,  or  prepared  for  market,  and  of  the  products  thereof  and  materials 
going  Into  the  manufacture  of  the  same.     All  process  or  renovated  butter  and  the  pack- 

•  The  definition  of  **  butter "  referred  to  is  the  first  section  of  the  original  oleo- 
margarine law  ;  It  Is  as  follows  : 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of 
Anicrica  in  Congress  assembled.  That  for  the  purpose  of  this  act  the  word  "  butter"  shall 
be  understood  to  mean  the  food  product  usually  known  as  butter,  and  which  Is  made 
exclusively  from  milk  or  cream,  or  both,  with  or  without  common  salt,  and  with  or 
without  additional  coloring  matter. 
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ages  containing  the  same  shall  be  marked  with  the  words  "  Renovated  Butter  **  or  **  Proc- 
ess Butter  "  and  by  such  other  marks,  labels,  or  brands  and  In  such  manner  as  may  be 
prescribed  by  the  Secretary  of  Agriculture,  and  no  process  or  renovated  butter  shall  be 
shipped  or  transported  from  its  place  of  manufacture  into  any  other  State  or  Territory 
or  the  District  of  Columbia,  or  to  any  foreign  country,  until  it  has  been  marked  as  pro- 
vided in  this  section.  The  Secretary  of  Agriculture  shall  make  all  needful  regulatlonB 
for  carrying  this  section  into  eflTect,  and  shall  cause  to  be  ascertained  and  reported  from 
time  to  time  the  quantity  and  quality  of  process  or  renovated  butter  manufactured,  and 
the  character  and  the  condition  of  the  material  from  which  it  is  made.  And  he  shall 
also  have  power  to  ascertain  whether  or  not  materials  used  In  the  manufacture  of  said 
process  or  renovated  butter  are  deleterious  to  health  or  unwholesome  In  the  finished 
product,  and  In  case  such  deleterious  or  unwholesome  materials  are  found  to  be  used  In 
product  intended  for  e.xportation  or  shipment  Into  other  States  or  In  course  of  exporta- 
tion or  shipment  he  shall  have  powet  to  confiscate  the  same.  Any  person,  firm,  or  cor 
8 oration  violating  any  of  the  provisions  of  this  section  shall  be  deemed  guilty  of  a  mis- 
emeanor  and  on  conviction  thereof  shall  be  punished  by  a  fine  of  not  less  than  fiftv 
dollars  nor  more  than  five  hundred  dollars  or  by  imprisonment  not  less  than  one  month 
nor  more  than  six  months,  or  by  both  said  punishments,  in  the  discretion  of  the  court. 

[Extracts  from  the  appropriation  act  of  the  Agricultural  Department  for  the  fiscal  year 

ending  June  30,  1905,  approved  April  23,  1904.] 

•  •**••• 

•     •     •     **  Provided,  That  the  Secretary  of  Agriculture  may  construe  the  provisions 

of  the  act  of  March  third,  eighteen  hundred  and  ninety-one,  as  amended  March  second, 

eighteen  hundred  and  ninety-five,  for  the  inspection  of  live  cattle  and  products  thereof, 

to   include  dairy   products  intended   for  exportation   to  any   foreign   country,   and   may 

apply,  under  rules  and  regulations  to  be  prescribed  by  him,  the  provisions  of  said  act 

for  Inspection  and  certification  appropriate  for  ascertaining  the  purity  and  quality  of 

such  products,  and  may  cause  the  same  to  be  so  marked,  stamped,  or  labeled  as  to  secure 

their  Identity  and  make  known  In  markets  of  foreign  countries  to  which  they  may  be 

sent  from  the  United  States  their  purity,  quality,  and  grade;  and  all  the  provisions  of 

said  act  relating  to  live  cattle  and   products  thereof  for  export  shall  apply  to  dairy 

products  so  inspected  and  certified."  i 

BULES  AND  RBOtlLATIONS  PRBSCBIBED  IN  BBGABD  TO  "  BBNOVATBD  BUTTBB  "  (OB  "  PBOCBSS 
BUTTER  ")    IN  ACCORDANCE  WITH  THE  ACT  OP  CONGRESS  APPROVED  MAY  9,  1902. 

1.  As  the  terms  "  process  butter  "  and  "  renovated  butter  *•  occur  throughout  the  act 
as  synonymous,  the  article  will  be  designated  as  **  renovated  butter "  in  these  regula- 
tions and  in  all  correspondence  relating  thereto. 

2.  The  followltig  explanation  of  the  definition  of  renovated  butter  as  it  occurs  in  the 
law  has  been  prepared  by  the  Department  of  Agriculture  and  Is  adopted  for  guidance  in 
connection  with  these  regulations : 

(a)  This  grade  or  kind  of  butter  may  be  made  from  one  or  more  lots  or  parcels  of 
butter  which  has  been  or  have  been  *'  subjected  to  any  process  by  which  It  Is  melted, 
clarified,  or  refined  and  made  to  resemble  genuine  butter,  always  excepting  *  adulterated 
butter '  as  defined  by  this  act." 

(6)  The  butter  to  be  subject  to  this  definition  must  have  been  melted — that  Is,  so 
affected  by  heat  as  to  become  of  sufficient  fluidity  to  move  In  a  continuous  stream  of 
even  consistency  from  one  vessel  to  another  by  pouring  or  pumping,  because  butter  can 
not  be  "  clarified  or  refined  "  unless  it  be  melted  to  that  degree. 

(c)  The  butter  must,  besides  melting,  have  been  subjected  to  some  process  by  which 
it  is  *•  clarified  or  refined."  Butter,  or  melted  butter,  may  be  clarified  or  refined  by 
skimming,  settling,  aerating,  washing,  and  other  processes,  through  the  action  of  heat, 
cold,  agitation  or  motion,  or  rest. 

id)  Butter  thus  melted  and  clarified  or  refined  becomes  an  oil  or  fat  almost  free  from 
taste  and  odor.  To  be  again  *'  made  to  resemble  genuine  butter  "  it  must  have  restored 
to  It  the  butter  characteristics  or  similitude  of  texture,  granulation,  and  flavor.  For  this 
purpose  the  processed  or  renovated  butter  is  usually  mixed  with  milk  or  skim  milk,  or 
buttermilk,  or  cream,  sweet  or  sour,  and  granulated  by  cooling.  It  may  or  may  not  have 
common  salt  or  artificial  coloring  added.  To  "  resemble  genuine  butter "  the  article 
must  have  passed  through  these  or  other  processes,  subsequent  to  melting,  so  that  it 
looks,  smells,  and  tastes  like  "  butter,"  having  a  similar  appearance,  consistency,  texture, 
and  flavor. 

(e)   It  may  be  assumed  that  the  object  of  subjecting  a  lot  or  lots  of  butter  to  such  a 
process  is  to  remove  rancidity,  sourness,  mold,  or  other  fault,  or  feature  which  has  im- " 
paired  its  merchantable  quality,  or  to  otherwise  renew  or  improve  the  product,  so  that 
the  substance  is  truly  "  renovated,"  although  such  object  is  not  expressed  in  the  act 

(/)  But  If,  in  such  process,  "or  in  any  (other)  way,"  "any  acid,  alkali,  chemical,  or 
any  substance  whatever  is  introduced  "  or  used,  or  if  "  there  is  mixed  (therewith)  any 
substance  foreign  to  butter"  (including  any  fat  or  oil  other  than  butter  fat),  or  if  in  any 
way  the  substance  is  made  to  hold  "  abnormal  quantities  of  water,  milk,  or  cream,"  the 
substance  or  commodity  is  to  be  recognized  and  treated  as  "adulterated  butter"  under 
this  act. 
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(g)  RenoTated  butter  haying  16  per  cent  or  more  of  moisture  will  be  held  to  contain 
'*  abnormal  quantities  of  water,  milk,  or  cream/'  and  be,  therefore,  classed  as  **  adulterated 
butter." 

3.  Section  4  of  the  act  of  May  9,  1902 : 

Manufacturers  of  process  or  renovated  butter  shall  payflfty  dollars  per  year  .♦  ♦  ♦. 
Every  person  who  engafi:es  In  the  production  of  process  or  renovated  butter  •  ♦  ♦  as 
a  business  shall  be  considered  a  manufacturer  thereof. 

The  special-tax  year  begins  July  1.  The  special  tax  of  manufacturers  who  commence 
business  In  the  month  of  July  will  be  reckoned  for  one  year,  and  the  tax  of  manufacturers 
who  commence  business  after  the  month  of  July  will  be  reckoned  proportionately  from 
the  1st  day  of  the  month  from  which  the  liability  to  special  tax  commenced  to  the  1st 
d^y  of  July  following. 

4.  Every  manufacturer  of  renovated  butter,  before  commencing  business  (or  at  least 
within  the  month  In  which  liability  to  special  tax  commenced),  must  register  with  the  col- 
lector of  the  district  in  which  the  business  is  to  be  carried  on,  his  name,  or  style,  place 
of  residence,  business,  and  the  place  where  such  business  is  to  be  carried  on,  and  procure  a 
special-tax  stamp  at  the  rate  of  $50  per  annum,  which  stamp  he  is  to  place  and  keep  con- 
spicuously posted  in  his  establishment  or  place  of  business;  and  on  the  Ist  day  of  July 
in  each  year  he  will  again  so  register  and  procure  a  new  special-tax  stamp  and  post  it  as 
above  stated. 

5.  Under  the  provisions  of  section  4  of  said  act  the  tax  of  one-fourth  of  1  cent  pep 
pound  Imposed  thereby  on  renovated  butter  is  to  be  represented  by  coupon  stamps,  to  be 
provided  by  the  Commissioner  of  Internal  Revenue,  as  authorized  by  existing  laws.  A 
fractional  part  of  a  pound  shall  be  taxed  as  a  pound. 

6.  For  this  purpose  tax-paid  stamps  will  be  furnished  in  denominations  of  10,  20,  30, 
40,  50,  60,  and  100  pounds,  each  stamp  bearing  nine  coupons.  Such  stamps  must  con- 
tain the  name  of  the  collector,  his  district  and  State,  and  show  thereon  the  date  of  pay-, 
ment  of  the  tax,  the  number  of  pounds,  and  the  number  of  the  factory. 

7.  On  the  withdrawal  of  a  package  of  renovated  butter  the  proper  tax-paid  stamp 
must  be  affixed  thereto  by  the  manufacturer,  by  the  use  of  adhesive  material,  and  if  the 
packages  be  of  wood  not  less  than  five  tacks  must  be  driven  through  each  stamp,  one  In 
each  corner  and  one  in  the  middle  of  the  stamp.  The  stamp  when  so  affixed  must  be 
immediately  canceled.  The  blank  spaces  reserved  for  the  manufacturer  must  be  prop- 
erly filled  up  by  him  in  accordance  with  the  plain  requirements  of  the  form  of  the  stamp. 
This  is  not  optional  with  the  manufacturer,  but  a  requirement.  In  the  blank  space  in 
the  lower  left-hand  corner  of  the  stamp  must  be  Inserted  the  date  when  the  stamp  was 
affixed  and  canceled.  This  is  required  to  be  done  before  the  renovated  butter  is  removed 
from  the  factory.  The  date  of  issue  must  be  entered  on  the  stamp  by  the  collector  at 
the  time  the  same  is  issued.  For  the  purpose  of  cancelation  the  manufacturer  will  use 
a  stencil  plate  or  rubber  stamp  by  which  there  shall  be  printed  five  parallel  waved  lines 
long  enough  to  extend  beyond  each  side  of  the  stamp  onto  the  package. 

The  printing  on  the  stamp  must  be  plain  and  distinct,  and  the  waved  lines  must  be 
fine  enough  to  avoid  obliterating  the  reading  matter  and  figures  contained  In  the  tax- 
paid  stamp.  The  Imprinting  must  be  with  blacking  or  other  durable  coloring  material, 
over  and  across  the  stamp,  and  In  such  manner  as  not  to  deface  the  stamp^that  Is,  so 
as  not  to  daub  and  make  it  Illegible. 

8.  The  stamp  must  be  affixed  to  the  side  of  the  package,  to  a  smooth  surface,  in  such 
n^anner  as  to  be  readily  canceled  in  the  manner  above  described.  When  a  package  con- 
tains a  number  of  pounds  between  10  and  20,  a  10-pound  stamp  with  the  necessary  num- 
ber of  coupons  attached  will  be  issued  to  cover  the  net  weight.  Packages  containinsr 
more  than  20  pounds  and  less  than  30  pounds  will  have  attached  a  20-pound  stamp 
with  a  suitable  number  of  coupons  to  represent  the  contents.  Larger-sized  packages  will 
be  similarly  stamped. 

9.  Every  manufacturer  of  renovated  butter  will  be  required  to  file  with  the  collector 
a  notice  on  Form  No.  507,  together  with  an  inventory,  Form  No.  509,  when  making 
application  for  special-tax  stamp  as  manufacturer.  At  the  same  time  he  will  file  a  bond, 
Form  No.  508,  in  a  penal  sum  to  be  fixed  by  the  collector  of  Internal  revenue  for  his 
district,  but  In  no  case  less  than  $500. 

Collectors  of  Internal  revenue  will  decline  to  approve  the  bond  of  a  manufacturer  of 
renovated  butter  until  they  are  satisfied  that  the  premises  to  be  used  for  the  manufacture 
of  that  article  are  entirely  separate  from  those  used  for  the  manufacture  of  adulterated 
butter  or  oleomargarine,  or  for  the  handling  or  manipulation  of  butter  not  taxable  under 
the  act  of  May  9,  1902.     (See  Treas.  Decisions  No.  588,  Oct.  6,  1902.) 

10.  Each  manufacturer  of  renovated  butter  Is  required  to  keep  books  and  make  returns 
showing  the  quantity'  of  materials  received  on  the  factory  premises  and  the  quantity  of 
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finisbed  materials  Temored  therefram.  Sample  pages  oC  book  (Form  No.  611)  to  be  kept 
by  manafacturers  will  be  fnmlsbed  to  collectors,  but  the  book  must  be  proyided  by  tk» 
manufacturer,  as  the  same  is  not  supplied  by  the  Goverument. 

11.  Form  No.  499  has  been  prescribed  for  monthly  returns  of  manofactmrers  of  reno- 
vated butter,  and  such  forms  will  be  furnished  through  the  collectors  of  internal  revenue. 

In  preparing  Form  499  manufacturers  should  note  on  pages  1  and  2  the  quantities  of 
materials  used  in  producing  renovated  butter  each  day  of  the  month  and  the  quantity 
produced.  On  page  2  is  a  space  provided  for  a  special  account  of  tax-paid  renovated 
butter  returned  to  the  factory.  On  page  3  of  this  form,  as  well  as  "  Form  499  inside 
page,*'  should  be  noted  the  date  when  renovated  butter  Is  sold,  removed,  or  destroyed, 
together  with  the  amount  by  packages  and  pounds;  also  to  whom  soM  or  consigned, 
giving  the  name,  place  of  business,  residence,  county,  and  State.  A  manufacturer  of 
renovated  butter  can  sell  and  report  as  sold  on  this  form,  if  such  be  the  case,  his  entire 
output  of  renovated  butter  each  day  to  himself. 

The  last  page  of  this  form  contains  a  recapitulation  of  the  quantity  of  renovated  but- 
ter produced  and  disposed  of  during  the  month,  and  the  quantity  on  hand  at  the  begin- 
ning and  at  the  end  of  each  month.  This  should  be  prepared  with  great  care.  The  cer- 
tificate In  this  form  must  be  executed  by  the  manufacturer  or  his  duly  authorized 
representative,  and  sworn  to  before  a  deputy  collector  or  an  officer  authorised  to  admin- 
fster  oaths  generally. 

12.  Collectors  will  give  to  each  manufacturer  of  renovated  butter  in  their  respective 
districts  a  factory  number,  the  numbers  to  be  consecutive,  and  not  thereafter  changed. 
A  new  number  should  be  given  to  a  new  factory  unless  it  be  the  successor  to  some  former 
manufacturer  and  factory,  in  which  event  it  could  retain  the  <dd  number.  The  factory 
number  applies  to  the  manufacturer  and  his  establishment  rather  than  to  the  building. 

13.  Every  manufacturer  of  renovated  butter  shall  place  and  keep  over  the  principal 
entrance  of  the  factory  wherein  his  business  is  carried  on,  so  that  It  can  be  distinctly 
seen,  a  sign,  with  letters  thereon  not  less  than  3  Inches  in  length,  printed  In  oil  colors 
or  gilded,  giving  his  full  nante  and  business  and  the  number  of  his  factory,  as  follows : 


B- 


Manufactureb  of  Renovated  Buttbb. 
Factory  No.  . 

14.  Whenever  any  manufacturer's  package  of  renovated  butter  is  empty  It  will  be  the 
duty  of  the  person  who  removes  the  contents  thereof  to  utterly  destroy  the  taxpald 
stamp  on  such  empty  package.  Any  person  having  in  his  possession  empty  renovated 
butter  packages,  the  tax-paid  stamps  on  which  have  not  been  destroyed,  will  be  liable  to 
a  heavy  penalty. 

On  the  6th  day  of  October,  1902,  the  following  ruling  was  made  by  the  Commissioner 
of  Internal  Revenue: 

It  Is  now  held  that  original  packages  of  oleomargarine  or  renovated  butter  may  be 
shipped  from  the  manufactory  or  place  of  business  of  the  wholesale  dealer  securely 
covered  in  such  a  manner  as  to  protect  the  contents  from  Injury,  provided  the  words 
"  Oleomargarine "  or  **  Renovated  butter,"  as  the  case  may  be,  are  plainly  marked  or 
stenciled  on  the  outside  of  such  wrapper  or  covering,  on  two  sides  thereof,  opposite  each 
other,  in  gothic  letters  not  less  than  one-half  Inch  square,  and  so  placed  as  to  be  plainly 
visible  and  easily  read. 

It  must  be  understood  that  the  use  of  such  covering  is  permitted  for  the  purpojte  only 
of  protecting  the  packages  and  contents  from  injury  wnile  In  transit,  and  the  same 
should  not  be  allowed  to  remain  on  the  packages  after  they  have  reached  their  destina- 
tion, or  when  In  the  hands  of  the  retail  dealer.  Neither  will  storage  in  warehouses  of 
stamped  packages  thus  covered  be  permitted,  but  the  covering,  whatever  It  Is,  shall  be 
placed  on  the  packages  at  the  time  of  shipment  and  no  longer  in  advance  thereof  than 
actually  necessary. 

It  shall  be  further  understood  that  authority  to  ship  original  packages  with  the 
stamps,  marlLS,  and  brands  concealed  will  in  no  manner  abridge  the  right  of  internal- 
revenue  officers  to  examine  such  packages  for  the  purpose  of  inspecting  the  stamps, 
marks,  and  brands  thereon,  or  making  other  investigations. 

The  authority  here  given  is  merely  experimental  and  will  be  withdrawn  Immediately 
upon  evidence  appearing  that  the  concession  is  made  use  of  for  the  purpose  of  evading^ 
the  law  or  the  deception  of  the  public  or  the  officers  of  Internal  revenue. 

15.  Attention  Is  called  to  the  fact  that  the  act  named  makes  no  provision  for  the 
exportation,  free  of  tax,  of  renovated  butter,  nor  for  drawback  of  tax  on  such  articles 
when  exported.  Consequently,  all  renovated  butter  for  export  must  be  stamped  and 
marked  the  same  as  for  the  domestic  market. 

The  law  neither  defines  nor  Imposes  special  taxes  upon  wholesale  or  retail  dealers  In 
renovated   butter.     Neither   does   it  describe   the   manner   of   sale  *of  such   product   by 
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dealers.     HawcTer,  renovated  butter  should  always  bear  er  be  aceompanied  by  tbe  ev^ 
dence  that  the  manufacturer's  tax  thereon  has  been  ];>aid. 

16.  Section  5  of  said  act  of  May  9,  1002,  requires  that  all  renovated  butter  and  the 
packages  containing  the  same  shall  be  marked  with  the  words  **  Renorated  butter  "  or 
'*  Process  butter,"  and  by  such  other  marks,  labels,  or  brands,  and  in  soch  manner  as  may 
be  prescribed  by  the  Secretary  of  Agriculture.  To  carry  this  provision  into  effect,  the 
Secretary  of  Agriculture  prescribes  the  following  rules  for  labeling,  marking,  and 
branding. 

17.  Every  manufacturer's  package  of  renovated  butter  shall  have  afllxed  thereto  a  label, 
on  which  shall  be  printed  the  number  of  the  factory  and  the  revenue  district  and  State 
in  which  it  is  located,  together  with  the  following  notice: 

MANUFACTITBER'S    DECLARATION   AND   KOTICS. 

Factory  No. , district,  Btate  of . 


The  manufacturer  of  the  renovated  BUTTER"  (or  process  butter)  herein  contained 
has  complied  with  all  the  requirements  of  the  law  and  regulations  authorized  thereby. 
Every  person  is  cautioned  not  to  use  a;;ain,  either  this  package  for  renovated  butter 
or  the  tax  stamp  thereon,  nor  to  remove  the  contents  of  this  package  without  destroying 
said  stamp,  nor  to  remove,  alter,  or  deface  this  notice  or  any  of  the  required  marks  in 
connection  therewith,  under  penalty  provided  by  law  In  such  cases. 

I  This  label  or  notice  shall  be  printed  In  black,  upon  white  paper,  and  shall  be  not  less 
than  5  nor  more  than  7  inches  long,  and  not  less  than  3  inches  in  width.  The  label 
must  be  securely  aJfixed  by  paste  to  the  side  of  the  package  and  opposite  or  on  a  different 
side  (not  the  top  or  bottom)  from  that  to  which  the  tax  stamp  Is  attached,  and  in  such  a 
way  as  to  be  exposed  to  view  and  easily  read.  After  being  affixed,  this  label  must  be 
covered  with  a  coating  of  transparent  and  waterproof  varnish  or  similar  substance.  The 
words  '*  Renovated  butter  "  in  this  notice  must  be  printed  in  one  or  two  lines  and  In 
plain  gothic  letters  at  least  three-eighths  Inch  square.  There  must  also  be  plainly  marked 
or  stenciled  on  the  outside  of  every  package  the  gross,  tare,  and  net  weight  in  pounds. 

i  If  any  manufacturer's  package,  bearing  the  revenue  stamp,  contains  inner  packages 
holding  4  pounds  or  more  (such  as  5-pound  wooden  boxes,  or  paper-board  cartons),  the 
label  or  notice  prescribed  by  this  rule  must  also  be  affixed,  In  like  manner,  to  every  one  of 
such  inner  packages. 

When  a  dealer  In  renovated  butter  sells  to  another  dealer,  for  resale,  renovated  butter 
In  subdivision  packages  of  less  than  10  pounds,  the  dealer  so  selling  shall  mark  on  each 
such  unstamped  package  sold  for  resale  the  words  **  This  is  a  subdivision  taken  from  a 
properly  stamped  package  of  renovated  butter."  This  notice  should  be  printed  directly 
on  the  package,  or  on  a  slip  to  be  pasted  thereon,  and  the  letters  must  be  of  a  siae  and 
shape  to  be  conspicuous  and  easily  read. 

18.  Renovated  butter  may  be  packed  by  the  manufacturer  thereof  In  firkins,  tubs,  or 
packages  of  wood  or  other  suitable  material  not  before  used  for  that  purpose ;  but  each 
package  must  contain  not  less  than  10  pounds,  and  when  packed  in  a  solid  body  or  mass 
there  shall  be  stamped  or  branded  Into  the  upper  surface  of  the  butter  the  words  "  Reno- 
vated butter"  In  one  or  two  lines,  the  letters  to  t>e  gothic  style,  not  less  than  one-haif 
Inch  square  and  depressed  not  less  than  one-eighth  Inch. 

19.  Manufacturers  wHl  be  permitted  to  pack  prints,  bricks,  or  rolls  of  renovated  butter 
not  less  than  one-half  pound  each  In  weight ;  but  each  print,  brick,  or  roll  must  have 
stamped  thereon  the  words  "  Renovated  butter,**  In  two  lines,  the  letters  to  be  depressed, 
of  gothic  style,  not  less  than  three-eighths  Inch  square,  and  sunken  not  less  than  one- 
eighth  inch.  The  contents  of  any  package  less  than  10  pounds,  and  Including  5-pound 
boxes,  will  be  treated  the  same  as  a  brick  or  roll. 

20.  Renovated  butter  for  export  must  be  stamped  and  marked  the  same  as  for  the 
domestic  market.  When  prepared  expressly  for  export  to  a  foreign  country  and  duly 
Inspected  and  certified  for  export,  the  Secretary  of  Agriculture  will  authorize  the  manu- 
facturer thereof,  or  the  dairy  Inspector  who  Issues  the  export  certificate,  to  brand  the 
product  concerned,  at  the  factory  or  at  place  of  export,  with  the  word  *•*  firsts,'*  or 
*•  seconds,"  or  "  thirds,'*  in  addition  to  and  closely  following  the  word  '*  butter,"  as 
prescribed  by  rule  18,  and  to  place  a  similar  mark  or  brand  upon  every  package,  closely 
following  the  label  prescribed  by  rule  17 ;  and  when  so  marked  or  branded  the  additional 
word  shall  Ije  In  letters  of  the  same  style  or  kind  as  prescribed  for  the  word  **  butter  " 
in  said  rules,  but  at  least  one-third  less  In  slxe.  The  Secretary  of  Agriculture  will  deter- 
mine the  word  to  be  thus  used  In  accordance  with  the  Inspection  .for  export  as  duly  made 


*»  Note. — See  size  and  style  required  for  these  two  words  at  this  place,  on  page  593, 
Nos.  2  and  3. 
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and  the  quality  of  the  product  as  thereby  ascertained.  (This  additional  branding  will 
be  done  pursuant  to  existing  law  concerning  dairy  products  for  export  and  which  author- 
izes the  said  Secretary  to  *'  cause  the  same  to  be  so  marked,  stamped,  or  labeled  as  to 
secure  their  identity  and  make  known  in  the  markets  of  foreign  countries  to  which  they 
may  be  sent  from  the  United  States  their  purity,  quality,  and  grade."  See  appropriation 
act  for  the  Department  of  Agriculture,  approved  April  2:^  1904,  p.  4.) 

21.  Prints,  bricks,  or  rolls,  as  provided  by  rule  19,  may  be  packed  In  manufacturers' 
■tamped  packages  with  or  without  coverings,  wrappers,  or  inner  packages  of  paper, 
cloth,  wood,  or  other  material ;  but  every  cover  or  wrapper  of  every  description  must 
have  the  words  **  Renovated  butter,"  in  two  lines,  conspicuously  marked,  branded, 
stamped,  or  printed  thereon  in  black  or  nearly  black  upon  a  white  or  light  ground,  in 
full-faced  gothic  letters  not  less  than  three-eighths  Inch  square,  and  so  placed  as  to  be  the 
only  marking  upon  one  side  or  surface  of  the  inner  parcel  as  packed.  Upon  wrappers 
usual  for  prints  and  rolls  this  marking  must  be  placed  by  Itself  near  the  middle  of  the 
wrapper,  and  the  latter  so  used  that  the  designated  name  will  be  the  most  conspicuous 
marking  upon  the  outside  of  the  wrapped  print  or  roil  when  removed  from  the  stamped 
package.  This  rule  applies  to  all  cartons,  their  coverings  and  linings ;  also  to  all  wooden 
boxes  of  5  pounds,  more  or  less. 

22.  No  mark  whatever  shall  be  placed  upon  any  form  of  renovated  butter.  In  depressed 
characters,  in  addition  to  those  prescribed  by  rules  IS,  19,  and  20.  And  no  marks, 
labels,  or  brands  in  addition  to  those  prescribed  by  the  foregoing  rules  shall  be  placed 
upon  renovated  butter,  nor  upon  the  coverings,  wrappers,  or  packages  containing  the 
slime,  with  the  sole  exception  of  the  shipping  marks  usual  to  commerce,  unless  duly  and 
specifically  authorized  by  the  Secretary  of  Agriculture.  Any  manufacturer  desiring  to 
use  additional  marks  upon  coverings,  wrappers,  or  packages  of  renovated  butter  may 
submit  the  same  in  print  or  other  suitable  design  to  the  Secretary  of  Agriculture,  who 
will,  if  approved,  duly  authorize  the  use  of  the  same.  Samples  of  all  markings  formally 
approved,  and  bearing  such  approval  endorsed  thereon,  shall  be  kept  on  file  at  the  fac- 
tory to  which  they  apply,  for  the  convenient  reference  of  inspectors  and  others,  and  no 
coverings,  wrappers,  cartons,  or  packages  otherwise  marked  shall  be  used  or  kept  for  use 
or  for  any  purpose  in  any  factory  subject  to  inspection. 

23.  All  factories  where  renovated  butter  is  manufactured,  packed,  or  prepared  for 
market,  as  well  as  the  materials  used  and  to  be  used,  the  processes  and  the  products,  will 
be  inspected  from  time  to  time  by  officers  or  agents  specially  designated  for  that  purpose 
by  the  Secretary  of  Agriculture.  Inspectors  will  be  required  to  report  upon  "  the  char- 
acter and  condition  of  the  material "  and  '*  the  quantity  and  quality  "  of  the  product  In 
Bucb  manner  as  may  be  prescribed. 

24.  Renovated  butter  should  not  be  removed  or  separated  from  the  original  package 
bearing  the  tax  stamp  and  other  prescribed  marks  when  it  is  in  transportation,  the  sub- 
ject of  interstate  commerce,  exported,  or  whenever  and  wherever  offered  for  sale,  until 
delivered  to  the  consumer  or  purchaser  in  retail  trade.  And  dealers,  as  well  as  all  other 
persons,  should  note  the  special  and  heavy  penalties  prescribed  by  law  for  removing, 
altering,  or  defacing  any  of  the  marks  placed  upon  renovated  butter,  its  wrappings, 
packages,  etc.,  pursuant  to  law  and  regulations,  except  as  provided  in  rule  14  of  this 
series.  But  these  marks  when  upon  bulk  packages  are  necessarily  destroyed  In  the 
course  of  retail  trade,  and  retailers  may  prepare,  for  convenience  of  customers,  not  more 
than  one  day  in  advance  of  sales,  small  parcels  and  packages,  marked  for  identification 
in  accordance  with  regulations,  provided  such  retail  packages  remain  in,  or  stacked  upon, 
or  in  contact  with,  the  manufacturer's  package  originally  containing  the  same  until 
such  contents  have  been  bargained  for  and  sold ;  provided  that  in  so  doing  none  of  the 
required  stamps  and  markings  are  concealed  or  effaced.  Retail  dealers  should  not  keep 
renovated  butter  for  sale  in  any  form  completely  separated  from  and  independent  of  the 
manufacturer's  stamped  package,  because  the  absence  of  tax-paid  stamps  would  be  prima 
facie  evidence  of  the  nonpayment  of  the  tax  and  subject  the  renovated  butter  to  seizure 
on  that  ground. 

25.  Correspondence  and  all  administrative  details  under  the  rules  numbered  3  to  16, 
inclusive,  above,  are  assigned  to  the  Commissioner  of  Internal  Revenue,  Treasury  Depart- 
ment. And,  similarly,  all  matters  under  the  rules  16  to  23,  inclusive,  are  assigned  to 
the  Dairy  Division,  Bureau  of  Animal  Industry,  Department  of  Agriculture. 

Approved : 

L.  M.  Shaw,  Jambs  Wilson, 

Secretary  of  the  Treasury.  Secretary  of  Agriculture, 
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REGARDING  ADULTERATED  BUTTER. 

The  following  extracts  from  the  Treasury  Regulations  refer  mainly  to  adulterated 
butter : 

[In  explanation  of  the  first  part  •f  section  4,  act  of  May  9,  1902.] 

The  evident  Intent  of  this  section  Is  to  define  all  products  properly  known  or  designated 
as  butter,  and  to  separate  them  Into  three  classes  for  the  purposes  of  the  act.  The  first 
paragraph  of  the  section  adopts  the  definition  of  "  butter  '^  used  In  the  act  of  August  2, 
1886,  as  being  "  the  food  product  usually  known  as  butter,  which  is  made  exclusively 
from  milk  or  cream,  or  both,  with  or  without  common  salt,  and  with  or  without  addi- 
tional coloring  matter.'* 

All  butter  ichich  docs  not  come  under  the  terms  of  this  definition^  therefore,  necessarily 
falls  into  one  of  the  other  two  classes  upon  which  a  tax  is  laid. 

The  next  paragraph  of  the  section  defines  "  adulterated  butter,"  the  product  which 
bears  the  higher  rate  of  tax,  in  a  long  clause,  which  is  evidently  intended  to  describe 
with  some  particularity  well-defined  forms  of  adulteration  as  examples  or  guides. 

Such  are,  /Irat,  "A  grade  of  butter  produced  by  mixing,  reworking,  rechurnlng  In  milk 
or  cream,  refining,  or  in  any  way  producing  a  uniform,  purified,  or  Improved  product  from 
different  lots  or  parcels  of  melted  or  unmelted  butter  or  butter  fat,  in  which  any  acid, 
alkali,  chemical,  or  any  substance  whatever  Is  Introduced  or  used  for  the  purpose  or  with 
the  effect  of  deodorizing  or  removing  therefrom  rancidity ;"  second,  "Any  butter  or  butter 
fat  with  which  there  Is  mixed  any  substance  foreign  to  butter  as  herein  defined,  with  in- 
tent or  effect  of  cheapening  In  cost  the  product,  or  any  butter  In  the  manufacture  or 
manipulation  of  which  any  process  or  material  Is  used  with  Intent  or  effect  of  causing  the 
absorption  of  abnormal  quantities  of  water,  milk,  or  cream.'* 

Briefly  stated,  the  first  instance  describes  reworked  or  renovated  butter  to  which  a 
foreign  substance  has  been  added  to  *'  deodorize  or  remove  rancidity ; "  the  second 
instance  describes  butter  cheapened  In  cost  by  admixtures  or  made  to  **  contain  abnormal 
quantities  of  water,  etc."     (So-called  emulsified  or  milk-blended  butter.) 

The  third  paragraph  of  the  section  defines  '*  process  butter  "  or  "  renovated  butter  " 
essentially  as  butter  which  has  been  subjected  to  the  processes  generally  used  for  the 
renovation  of  butter,  but  without  the  Introduction  or  use  of  "  any  acid,  alkali,  chemical, 
or  any  substance  whatever,"  and  without  being  made  to  contain  "  abnormal  quantities 
of  water,  milk,  or  cream." 

It  follows,  therefore,  that  "  renovated  butter "  is  butter,  as  defined  in  the  law  of 
August  2,  1886,  containing  nothing  foreign  to  that  product,  but  which,  having  become 
impaired  in  quality,  has  been  subjected  to  melting  ana  other  renovating  processes. 

ADULTBBATED    BDTTBB    DEFINED. 

The  definition  of  adulterated  butter  as  contained  In  the  act  of  May  9,  1902,  embraces 
butter  in  the  manufacture  of  which  any  process  or  material  Is  used  whereby  the  product 
Is  made  to  "  contain  abnormal  quantities  of  water,  milk,  or  cream,"  but  the  normal 
content  of  moisture  permissible  is  not  fixed  by  the  act.  This  being  the  case,  It  becomes 
necessary  to  adopt  a  standard  for  moisture  In  butter,  which  shall,  in  effect,  represent 
the  normal  quantity.  It  Is  therefore  held  that  butter  having  16  per  cent  or  more  of 
moisture  contains  an  abnormal  quantity  and  Is  classed  as  adulterated  butter. 

LADLED    BUTTER. 

The  product  commonly  known  as  **  ladled  butter  *'  is  a  grade  of  butter  made  by  mixing 
and  reworking  different  lots  or  parcels  of  butter  so  as  to  secure  a  uniform  product.  This 
Is  known  by  various  names  to  the  trade.  This  product  will  not  be  held  to  be  renovated 
butter  unless  in  addition  to  being  reworked  it  is  melted  and  refined.  It  will  not  be  held 
to  be  adulterated  butter  unless  materials  foreign  to  statutory  butter  are  added  to  It,  or 
It  is  made  to  contain  16  per  cent  or  more  of  water.  Persons  who  engage  in  the  produc- 
tion of  **  ladled  "  butter  as  a  business  will  be  held  liable  to  special  tax  as  manufacturers 
of  renovated  butter  if  they  melt  and  refine  their  product,  and  to  special  tax  as  manu- 
facturers of  adulterated  butter  If  they  use  In  It  substances  foreign  to  statutory  butter 
or  produce  a  butter  having  16  per  cent  or  more  of  water.  Persons  who  sell  "^ladled  " 
butter  which  Is  adulterated  will  be  liable  to  special  tax  as  dealers  in  adulterated  butter. 

CBBAMEBY   BUTTBB. 

Grades  of  butter  produced  In  large  establishments  directly  from  milk  or  cream  are 
known  as  creamery  butter.  The  manufacturers  of  this  butter  will  not  be  held  liable  to 
special  tax  unless  they  involve  their  product  In  one  or  the  other  rate  of  tax  as  set  forth 
above  with  reference  to  **  ladled  "  butter.  The  owners  of  such  establishments  must  see 
that  their  product  Is  statutory  butter,  and  they  must  exercise  particular  care  with  ref- 
erence to  Its  water  content 

WHEN    PRODUCT    IS   OLEOMAHGARINB. 

The  addition  of  small  Quantities  of  a  foreign  fat,  lard,  or  oil  to  butter  will  render  the 
product  liable  to  tax  as  oleomargarine,  and  the  producer  thereof  to  special  tax  as  manu- 
facturer of  oleomargarine. 

WHBT    BUTTER. 

Whey  butter  is  classed  as  adulterated  butter  when  It  contains  16  or  morejper  cent  of 
moisture.  C  ^r\C^Cs\(> 

H.  Doc.  467,  58-3 39  O 
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SWEET    BCTTEm. 

*'  Sweet,"  or  nnsalted,  butter  Is  made  and  sold  to  some  extent,  especiallj  In  the  lArge 
cities.  When  made  by  reworking  country  butter  it  must  necessarily  fall  under  th«  claji- 
sificatlon  of  *'  renovated  butter/  as  the  salt  can  not  be  removed  except  by  a  process  of 
melting  and  separating.  If  the  prodoct  reffcbes  or  exceeds  the  limit  of  16  per  cent  of 
water  content,  or  if  materials  foreign  to  butter  are  added  to  it  for  the  purpose  or  with 
the  effect  of  removing  rancidity  or  of  cheapening  the  prodoct,  it  will  be  classed  as 
**  adulterated  butter/'  or  as  oleomargarine  If  foreign  fats  are  added. 

NOTB. — The  complete  regulations  regarding  **  adulterated  hotter,*'  as  well  as  those  for 
oleomargarine,  may  be  obtained  from  the  office  of  the  Commissioner  of  Internal  Revenue, 
Treasury  Department,  Washington,  D.  C. 

SUPPLEMENTAL  NOTICES  AND  INSTRUCTIONS. 

In  addition  to  the  foregoing,  all  persons  concerned  should  note  that  besides  the  pen- 
alties  prescribed  in  the  Internal -revenue  laws  relating  to  special  taxes  and  tax  stamps, 
there  are  specific  penalties  named  in  the  last  sentence  of  section  5  of  the  act  of  May  9, 
1902  (see  p.  585),  for  violation  of  the  provisions  In  that  section  for  shipping  and  tr&E»- 
porting  **  from  its  place  of  manufacture  Into  any  other  State  or  Territory  or  the  Dlstrlet 
of  Columbia,  or  to  any  foreign  conntry,"  renovated  butter  which  has  not  been  marked 
and  prepared  in  all  respects  in  accordance  with  the  foregoing  **  needful  regulations  "  duly 
made  for  carrying  the  said  law  Into  effect*  And  ther^  are  also  specific  penalties  named 
In  the  acts  of  Congress  referred  to  in  the  first  sentence  of  said  section  5,  and  which  are 
thereby  made  applicable  to  renovated  butter,  for  altering  or  destroying  any  marks  placed 
thereon  pursuant  to  law  and  regulations,  or,  In  other  words,  for  the  violation  of  rule  24 
OB  page  11. 

Samples  of  the  words  "  Renovated  butter,"  as  required  by  rules  17,  18,  19,  and  21,. 
will  be  found  on  the  following  page. 

All  inspectors,  officers,  or  agents  of  the  Department  of  Agriculture  assigned  to  duty 
under  this  order  will  report  promptly  to  the  Secretary  of  Agriculture  all  violations  o^ 
these  regulations  observed  by  them  and  all  cases  of  failure  fully  to  conform  to  the 
laws  herein  specified  and  the  rules  prescribed  for  their  enforcement.  Also,  any  case  in 
which  butter  claimed  to  be  '*  renovated  '*  Is  believed  to  be  "  adulterated  butter,"  In 
accordance  with  the  legal  definition  thereof. 

All  Inspectors,  officers,  or  agents  of  the  Department  of  Agriculture  will  at  all  times 
render  every  possible  aBsistance  to  officers  and  agents  of  the  Commissioner  of  Internal 
Revenue,  Treasury  Department,  In  the  discharge  of  their  duty  under  the  act  of  May  9, 
1902. 

Instructions  will  be  issued  to  agents  of  this  Department  from  time  to  time  regarding 
the  inspection  of  factories,  routes  of  transportation,  and  markets,  and  the  reports  to  be 
rendered  thereon.  All  such  reports  will  be  addressed  to  Dr.  D.  E.  Salmon,  Chief  of  the 
Bureau  of  Animal  Industry. 

Jajies  Wilson^  Secretary. 
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SAMPLE   OF  FULL-FACED   GOTHIC   LETTERS. 
One-half  inch  square.  Three-eighths  inch  square. 

No.  1.  No.  2.  No.  8. 
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(B.  A.  I.  Ordeb  No.  128.) 

Special  Order  Providing  for  the  Importation  of  Canadian  Cattle,  Sheep,  and 
Swine  for  Exhibition  Purposes  at  International  Live  Stock  Exposition, 
Chicago,  HI. 

U.  S.  Depabtmbnt  op  Agricultcbb, 

Office  of  the  Secbetabt, 
Washington,  D.  C,  August  16,  1904. 
It  is  hereby  ordered.  That. Canadian  cattle  may  be  imported  Into  the  United  States  for 
exhibition  purposes  at  the  International  Live  Stock  Exposition,  to  be  held  from  November 
26  to  December  3,  1904,  at  Chicago,  111.,  without  being  subjected  to  the  tuberculin  test, 
provided  they  are  accompanied  by  a  certificate  issued  by  a  Canadian  official  veterinarian 
stating  that  such  cattle  are  free  from  contagious  and  Infectious  diseases :  And  provided 
further.  That  the  cattle  which  are  not  sold  to  remain  in  the  United  States  shall  be  re- 
turned immediately  to  Canada  at  the  close  of  the  exposition. 

The  Department  must  be  notified  of  any  Canadian  cattle  that  will  remain  In  the 
United  States,  and  the  tuberculin  test  will  be  applied  to  them  by  an  inspector  of  this 
Department  before  shipment  to  destination  is  allowed. 

All  Canadian  cattle,  sheep,  and  swine  intended  for  this  exposition  must  be  shipped 
directly  to  the  exposition  grounds  and  must  not  be  unloaded  in  any  public  stock  yards. 

James  Wilson,  Secretary, 


(B.  A.  I.  Obdeb  No.  129.) 

Regulations  Concerning  the  Importation  of  Hay  and  Straw  from  Conti- 
nental Europe. 

U.  S.  Depabtmbnt  of  Agbicultdbb, 

Office  of  the  Secbetabt, 
Washington,  D.  C,  October  4,  190^. 
Under  authority  of  the  act  of  Congress  entitled  "An  act  to  enable  the  Secretary  of 
Agriculture  to  more  effectually  suppress  and  prevent  the  spread  of  contagious  and  infec- 
tious diseases  of  live  stock,  and  for  other  purposes,"  approved  February  2,  1903,  and  to 
prevent  the  Introduction  of  the  contagion  of  anthrax,  pleuro-pneumonla,  or  foot-and-mouth 
disease, 

It  is  hereby  ordered.  That  all  hay  or  straw,  the  product  of  any  country  of  continental 
Europe,  or  which  has  been  transported  through  any  of  said  countries,  shall  be  disinfected 
as  may  be  prescribed  by  the  Chief  of  the  Bureau  of  Animal  Industry,  at  the  expense  of 
the  importer,  before  being  unloaded  from  the  vessel  bringing  It  into  kny  port  of  the 
United  States,  and  when  unloaded  and  landed  it  shall  be  stored  and  held  in  quarantine 
for  a  period  of  not  less  than  three  months  in  some  place  acceptable  to  the  Chief  of  the 
Bureau  of  Animal  Industry  and  under  conditions  prescribed  by  him. 

The  order  of  April  28,  1904  (B.  A.  I.  Order  No.  124),  prohibiting  the  importation  of 
hay  and  straw,  is  hereby  revoked. 

James  Wilson,  Secretary, 


(B.  A.  I.  Obdeb  No.  130.) 

Regulations  for  the  Certification  of  Associations  of  Breeders  of  Pure-bred 
Live  Stock  and  Books  of  Record  of  Pedigrees. 

U.  S.  Depabtmbnt  of  Agbicultcbb, 

Office  of  the  Sbcbetaby, 
Washington,  D.  C„  October  Ik,  1904. 
In  accordance  with  paragraph  473  of  the  act  of  Congress  entitled  "An  act  to  provide 
revenue  for  the  Government  and  to  encourage  the  industries  of  the  United  States," 
approved  July  24,  1897,  authorizing  the  Secretary  of  Agriculture  to  "determine  and 
certify  to  the  Secretary  of  the  Treasury  what  are  recognized  breeds  and  pure-bred 
animals,'*  and  amended  by  the  act  of  Congress  approved  March  3,  1903,  entitled  "An  act 
regulating  the  importation  of  breeding  animals,*'  the  following  regulations  are  hereby 
prescribed  for  the  certification  of  associations  of  breeders  of  purebred  live  stock  and 
books  of  record  of  pedigrees : 
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CBBTIPICATION   OF   AMERICAN    BOOKS    OF    RECORD. 

1.  Any  association  in  the  United  States  desiring  certification  by  the  Secretary  of 
'Agricultnre  to  the  Secretary  of  the  Treasury,  under  the  provisions  of  paragraph  473  of 

the  act  of  July  24,  1897  (amended  March  3,  1903),  shail  submit  the  following: 

(a)  If  incorporated,  with  capital  stock,  a  statement  showing  amount  of  capital  stock 
and  number  of  shares,  the  names  of  incorporators,  names  and  residences  of  directors 
and  officers,  names  and  residences  of  shareholders  with  the  amount  of  stock  held  by  each, 
and  a  copy  of  its  charter. 

(b)  If  unincorporated,  or  if  incorporated  without  stock,  a  statemeqt  showing  the 
names  and  residences  of  officers  and  directors,  and  the  names  and  residences  of  mem- 
bers. An  association  incorporated  without  capital  stock  shall  submit  a  copy  of  Its 
charter. 

(c)  Each  association  shall  submit  a  copy  of  its  constitution  and  by-laws  and  rules 
of  entry,  and  copies  of  all  blank  forms  used  in  the  conduct  of  its  business,  such  as  appli- 
cations for  registry,  certificates  of  registry,  transfer,  etc.,  a  complete  set  of  the  published 
volumes  of  Jts  book  of  record,  and  a  statement  of  its  financial  condition  on  the  31st  of 
December  preceding  date  of  application. 

2.  (a)  Each  certified  association  shall  submit,  on  or  before  February  1,  1905,  copies 
of  the  published  volumes  of  its  book  of  record,  if  such  have  not  already  been  filed  with 
the  Department.  If  the  association  has  not  yet  published  a  book  of  record,  such  a  publi- 
cation must  be  submitted  on  or  before  February  1,  1906,  otherwise  certification  may  be 
withdrawn.  When  a  volume  of  the  book  of  record  is  published,  a  copy  shall  be  for- 
warded to  the  Department  without  delay.  The  Department  advises  that  at  least  one 
volume  be  published  annually ;  however,  in  cases  where  circumstances  make  It  impos- 
sible to  do  this,  a  statement  shall  be  submitted  showing  how  often  the  book  of  record 
will  be  published,  and  this  statement  will  be  considered  and  acted  upon  according  to  its 
merits.  The  schedule  so  adopted  shall  be  adhered  to,  but  the  interval  allowed  between 
the  publication  of  any  two  volumes  shall  not  exceed  four  years. 

(b)  On  or  before  February  1st  of  each  year,  each  certified  association  shall  submit 
copies  of  Its  constitution,  by-laws,  rules  of  entry,  and  all  blank  forms  used  in  the  con- 
duct of  its  business,  such  as  applications  for  registry,  certificates  of  registry  and 
transfer,  certificates  for  use  in  the  importation  or  exportation  of  animals  into  and  froip 
the  United  States,  etc.,  and  a  statement  showing  the  names  of  foreign  pedigree-record 
associations  and  books  of  record  of  pedigree  with  which  it  is  affiliated,  with  the  names 
and  addresses  of  the  secretaries  of  such  associations  and  custodians  of  books  of  record. 

(c)  Should  any  association  fail  to  act  in  conformity  with  any  or  all  of  these  regula- 
tions, notice  shall  be  sent  at  once  to  such  association.  Failure  to  comply  within  thirty 
(30)  days  after  the  sending  of  such  notice,  or  to  submit  reasonable  explanation  for  the 
delay,  shall  be  regarded  as  sufficient  ground  for  the  withdrawal  of  the  certification  of 
the  Secretary  of  Agriculture. 

(d)  Statements  made  under  the  provisions  of  these  regulations  shall  be  on  oath  by 
the  secretary  of  each  association. 

(e)  Each  association  in  the  United  States  which  has,  or  may  have,  the  certification 
of  the  Secretary  of  Agriculture  shall  hold  all  its  books  open  to  inspection  by  the  Depart- 
ment at  any  time,  should  such  Inspection  be  deemed  necessary. 

CERTIFICATION    OF   FOREIGN    BOOKS   OF   RECORD. 

3.  When  the  certification  of  a  book  of  record  published  in  a  foreign  country  is 
requested,  the  custodian  shall  submit  a  complete  set  of  the  published  volumes  of  said 
book  of  record  to  date  of  making  application,  with  the  indorsement  of  a  certified  asso- 
ciation in  the  United  States.  The  Department  reserves  the  right,  however,  to  be  gov- 
erned in  all  cases  by  the  advice  of  representatives  of  the  United  States  abroad,  if  the 
necessity  for  such  a  course  exists. 

4.  Custodians  of  foreign  books  of  record  now  on  the  certified  list  should  supply  vol- 
umes of  their  books  of  record  needed  to  complete  the  Department  sets  and  submit  addi- 
tional ones  as  Issued. 

OFFICIAL   COMMUNICATIONS. 

5.  All  books  of  record,  official  papers,  reports,  and  other  communications  submitted 
under  the  provisions  of  these  regulations  should  be  addressed  to  the  Chief  of  the  Bureau 
of  Animal  Industry. 

CERTIFIED  ASSOCIATIONS. 

6.  The  following  American  and  foreign  associations  and  books  of  record  have  been  cer- 
tified to  the  Secretary  of  the  Treasury  to  date : 

Digitized  Dy  VjOOQIC 


596 


BUBEAU  OP  ANIMAL  rNDUSTBY — 21«t  BEPOBT. 


American  hooks  of  record, 
CATTLE. 


Name  of  breed. 


Book  of  record. 


By  whom  pnbliflhed. 


Aberdeen  Angus . 

Ayrshire 

Devon 

Dntch  Belted 

Galloway 

Gnemsey 

Hereford 

fiolstein  Friesian. 


Jersey 

Polled  Durham. 


American  Aberdeen  Amgns 
Herdbook. 


Ayrshire  Record 

American  Devon  Record ... 


Dntch  Belted  Cattle  Herd- 
book. 

American  Galloway  Hard- 
book. 

Herd  Renter  of  the  Ameri- 
can Guernsey  Cattle  Club. 
American  Hereford  Record. 


Holstein  Friesian  Herdbook 


Herd  Regrister  of  the  Amei*i- 
can  Jersey  Cattle  Club. 

American  Polled  Durham 
Herdbook. 


Red  Polled Red  PoUed  Herdbook . 


Bhorthom  . 
Sussex 


Brown    Swiss 
(Schwytz). 


American  Shorthorn  Herd- 
book. 

American  Sussex  Register. 

Swiss  Record 


American  Aberdeen  Angus  Breeders*  Asaoda^ 

tion,  Thoe.  McFarlane,  secretary,  Union  Stock 

Yards,  Chicaflpo.m. 
Ayrshire  Breeders*  Association,  C.  IL  Winalaw, 

secretary,  Brandon,  Vt. 
American  Devon  Cattle  Club,  L.  P.  Sisson,  sec- 
retary,  Newark,  Ohio. 
Dutch  Belted  Cattle  Association,  H.  B.  Rick- 

ards,  secretary,  Easton,  Pa. 
American    Galloway    Breeders*    Association, 

C.  W.  Gray,  secretary.  Union  Stock  Yards, 

Chicago,  m. 
American  Gu^-nsey  Cattle  Club,  William  H. 

Cald  woll,»ecretary ,  Peterboro,  N.  H. 
American  Hereford  Cattle  Breeders*  Associa- 
tion,  C.    R.   Thomas,   secretary,   885   Weet 

Twelfth  sti*eet,  Kansas  City,  Mo. 
Holstein    Friesian    Association    of    America, 

Frederick  L.  Houghton,  secretary,  Brattle- 

boro,Vt. 
American  Jersey  Cattle  Club,  J.  J.  Heming^ 

way,  secretary,  8  West  Seventeenth  street, 

New  York,  N.Y. 
American  PoUed  Durham  Breeders*  Associa- 
tion, Fletcher  S.  Hines,  secretary,  Malottpark, 

Ind. 
Red  Polled  Cattle  Club  of  America  (IncoriJO- 

rated),  J.  McLain  Smith,  secretMT«  Dayton, 

Ohio. 
Ameiican   Shorthorn    Breeders*   Association, 

John    W.  Groves,  secretary.  Union    Stock 

Yards,  Chicago,  HI. 
American  Sussex  Association,  Overton  Lea, 

secretary ,  Nashville,  Tenn. 
Brown   Swiss   Cattle    Breeders*   Association, 

N.  S.  Fish,  secretary,  Groton,  Conn. 


HORSES. 


American  Trotter '  American  Trotting  Register 


Belgian  Draft American  RegiKter  of  Bel- 
gian Draft  Horses. 

Cleveland  Bay American    Cleveland    Bay 

I      Btudbook. 

Clydesdale \  A  merican  Clydesdale  Stud- 
book. 
French  Coach '  French  Coach  Studbook 


French  Draft I 

German  Coach  a..' 


Hackney. 


Morgan 

Oldenburg  ^  . 
Percheron ... 


Do 

Saddle  Horse . . 
Shetland  Pony. 

Shire , 

Suffolk , 

Thoroughbred  , 


National  Register  of  French 
I      Draft  Horses. 
I  German,  Hanoverian,  and 
I      Oldenburg  Coach  Horse 

Studbook. 
I  American   Hackney  Stud- 
I      book. 

American  Morgan  Regrister. 

Oldenburg  Coach  Horse 
Register. 

American  Percheron  Stud- 
book. 


Percheron  Register 

American     Saddle     Horse 

Register. 
American   Shetland   Pony 

Cnub  Studbook. 
American      Shire      Horse 

Studbook. 
American    Suffolk    Horse 

Studbook. 
American  Studbook 


American  Trotting  Registry  Association,  Wnt. 
H.  Knight,  secretary,  856  Dearborn  street, 
Chicago,  HI. 

American  Association  of  Importers  and  Breed- 
ers of  Belgian  Draft  Horses,  J.  D.  Conner,  jr., 
secretary rWabash,  Ind. 

Cleveland  Bay  Society  of  America,  R.  P.  Ster- 
icker,  secretary,  80  Chestnut  avenue,  Weet 
Orange,  N.  J. 

Americiin  Clydesdale  AssociationJft.  B.  Ogilvia, 
secretary.  Union  Stock  Yards,  Chicago,  HI. 

French  Coach  Horse  Society  of  America.  S.  D. 
Thompson,  secretary,  603  Tacoma  Building, 
Chicago,  HI. 

National  French  Draft  Horse  Association,  C.  E. 
Stubbe,  secretary,  Fairfield,  Iowa. 

German,  Hanoverian,  and  Oldenburg  Coach 
Horse  Association  of  America,  J.  Crouch,  sec- 
retary, Lafayette,  Ind. 

American  Hackney  Horse  Society,  A.  H.  GK>d- 
froy,  secretary,  Townsend  Building,  New 
York,  N.  Y. 

American  Morgan  Register  Association,  H.  G. 
Shaw,  recording  secretary,  Middlebury,yi. 

Oldenburg  Coach  Horse  Association  of  Amer- 
ica, C.  E.  Stubbs,  secretary,  Fairfleld,  Iowa. 

American  Percheron  Horse  Breeders  and  Im- 
porters* Association,  Geo.  W.  Stnbblefleld, 
secretary.  Union  Stock  Yards,  Chicago,  HL 

The  Percheron  Registry  Company,  Chas.  C. 
Glenn.,  s'^cretary,  Columbus,  Ohio. 

American  Saddle  Horse  Breeders*"  Association, 
L  B.  Nail,  secretary,  Louisville,  Ky. 

American  Shetland  Pony  Club,  Mortimer  Lev- 
ering, secretary,  Lafayette,  Ind. 

American  Shire  Horse  Breeders*  Association, 
Charles  Burgess,  secretary,  Wenona,  HL 

American  Suffolk  Punch  Horse  Association, 
Alex.  Galbraith,  secretary.  Janesville,  Wis. 

The  Jockey  Club,  James  E.  Wheeler,  registrar, 
671  Fifth  avenue.  New  York,  N.  Y. 


»  See  Oldenburg. 
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American  hooks  of  record — Continued. 

ASSES. 


Name  of  breed. 

Book  of  record. 

By  whom  published. 

J^acksand  jennets. 

American  Jack  Stock  Stud- 
book. 

American  Breeders'  Association  of  Jacks  and 
Jennets,  J.  W.  Jones,  secretary,  Oolumbla, 
Tenn. 

SHEEP. 


CJbeviot 

Ck)tBwold 

Dorset  Horn  J 

Do 

Hampshire  Down 


Leicester  . 
Lincoln... 


Merino  (Delaine). 

Do 

Do 

Do 

Do 

Kerino  (French) . 

Merino  (German) 
Merino  (Spanish) . 

Do 

Do 

Do 

Do , 

Do 

Oxford  Down 

Shropshire 

Southdown 

Suffolk 


American    CheTiot   Sheep 

Flock  Book. 
American  Cotswold  Record. 

Ontinental  Dorset  Sheep 
Record. 

Flock  Record  of  the  Dorset 
Horn  Sheep  Breeders*  As- 
sociation of  America. 

Hamp^iire  Down  Flock 
Recc»*d. 

American  Leicester  Record. 

National     Lincoln     Sheep 

Breeders'  Record. 
Black  Top  Spanish  Merino 

Sheep  Register. 

Dickinson  Spanish  Merino 

Sheep  R^nsier. 
Improved  I>elaine  Merino 

Register. 

National  Delaine  Merino 
Register. 

Standard  Delaine  Spanish 
Merino  Sheep  Breeders' 
Refinster 

American  RambouiUel  Rec- 
ord. 

Intemati(malVonHomeyer 
RambouiUetCnub  Record. 

Register  of  tho  Michigan 
Merino  Sheop  Breeders' 
Association. 

Register  of  the  National 
Merino  Sheep  Breeders' 
Association. 

Register  of  the  New  York 
State  American  Merino 
Sheep  Breeders'  Associa- 
tion. 

Register  of  the  Ohio  Span- 
ish Merino  Sheep  Breed- 
ers' Association. 

Register  of  the  Standard 
American  Merino  Regis- 
ter Association. 

Register  of  the  Vermont 
Merino  Sheep  Breeders' 
Association. 

American  Oxford  Record  .. 

American  Shropshire  Sheep 
Record. 

American  Southdown  Rec- 
ord. 

Register  of  the  American 
Suffolk  Flock  Registry 
Association. 


American  Cheviot  Sheep  Society,  F.  E.  Daw- 
ley,  secretary,  Fayette ville,  N.  Y. 

American  (>ot8Woid  Kegistrv  Asaociation,  F.  "W. 
Harding,  secretary,  WauKesha,  Wis. 

The  Continental  Dorset  Club,  J.  E.  Wing,  sec- 
retary, Mechanicsbnrg,  Ohio. 

Dorset  Horn  Sheep  Breeders'  Association  of 
America,  M.  A,  Cooi)er,  secretary,  Washing- 
ton, Pa. 

Hampshire  Down  Breeders'  Association  of 
America,  Comfort  A.  Tyler,  secretary,  Not- 
tawa,  Mich. 

American  Leicester  Breeders^  Association, 
A.  J.  Temple,  secretary,  Cameron,  HI. 

National  Lincoln  Sheep  Breeders'  Associatioil, 
Bert  Smith,  secretary,  Charlotte,  Mich. 

Black  Top  Spanish  Merino  Sheep  Breeders* 
PubHshmg  Association,  R.  P.  Berry,  secre- 
tary, Eightvfour,  Pa. 

Dickinson  Merino  Sheep  Record  Company, 
H.  O.  McDowell,  secretai*y.  Canton,  Ohio. 

Improved  Delaine  Merino  Sheep  Breeders'  As- 
sociation, Qeorge  A.  Henry,  secretary,  Belle- 
fontaine,  Ohio. 

National  Delaine  Merino  Sheep  Breeders'  As- 
sociation, J.  B.  Johnson,  recording  secretary- 
treasurer,  Canonsburg,  Pa. 

Standard  Delaine  Spanish  Merino  Sheep  Breed- 
ers' Association,  S.  M.  Cleaver,  secretary. 
West  Brownsville,  Pa. 

American  Rambonillet  Sheep  Breeders*  Asso* 
elation,  Dwight  Lincoln,  secretary,  Milford 
Center.  Ohio. 

International  Von  Homeyer  Rambonillet  Club, 
E.  M.  Moore,  secretary.  Orchard  Lake,  Mich. 

Michigan  Merino  Sheep  Breeders'  Association, 
E.  N.  Ball,  secretary,  Hamburg,  Mich. 

National  Meidno  Sheep  Breeders'  Association, 

R.  O.  Logan,  secretary,  Rural  Free  Delivery 

8,  Montgomery,  Mich. 
New   York  State    American    Merino    Sheep 

Breeders'  Association,  J.  H.  E^rll,  secretary, 

Skaneateles,  N.  Y. 

Ohio  Spanish  Merino  Sheep  Breeders'  Associa- 
tion, Wesley  Bishop,  secretary,  Rural  Free 
Delivery  1,  Delaware,  Ohio. 

Standard  American  Merino  Register  Associa* 
tion,  J.  P.  Ray,  secretary.  Hemlock,  N.  Y. 

Vermont  Merino  Sheep  Breeders'  Association, 
C.  A.  Chapman,  secretary  and  treasurer.  Mid* 
dlebury,  Vt. 

American  Oxford  Down  Record  Association, 
W.  A.  Shafor,  secretary,  Hamilton,  Ohio. 

American  Shropshire  Registry  Association, 
Morti  mer  Leveri  ng,  secretary ,  Lafayette ,  Ind. 

American  Southdown  Breeders'  Association, 
Frank  S.  Springer,  secretary,  610  East  Mon- 
roe street.  Springneld,  111. 

American  Suffolk  Flock  Registry  Association, 
George  A.  PrankUn,  secretai^,  Des  Moines, 
Iowa. 
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American  hooks  of  record — Continued. 
HOGS. 


Name  of  breed. 


Berkshire 

Cheshire 

Cheater  White..., 
Do 

Chester,  Ohio,  im- 
provea. 

Dnroc  Jersey 

Do 

Essex 

Hampshire  (Thin 

Rind). 
Poland  China 

Do 

Do 

Do 

Do 

Tamworth 

Victoria 

Yorkshire 


Book  of  record. 


American   Berkshire  Rec- 
ord. 

Cheshire  Herdbook 

American    Chester  White 

Record. 
Chester  White  Record 


O.I.  C.  Record... 


American  Dnroc  Jersey 
Record. 

National  Dnroc  Jersey  Rec- 
ord. 
American  Essex  Record 

American  Hampshire  Rec- 
ord. 

American  Poland  China 
Record. 

Central  Poland  China  Rec- 
ord. 

Ohio  Poland  China  Record.. 

Southwestern  Poland  China 
Record. 

Standard  Poland  China 
Record. 

American  Tamworth  Swine 
Record. 

Record  of  the  Victoria  Swine 
Breeders'  Association. 

American  Yorkshire  Rec- 
ord. 


By  whom  published. 


American  Berkshire  Association,  Frank  8. 
Springer,  secretary,  610  East  Monroe  street, 
Springaeld,  HI. 

Cheshire  Swine  Breeders*  Association,  Ed.  8. 
Hill,  secretary,  PreeviUe,  N.  Y. 

American  Chester  White  Record  Associationt 
Ernest  Freigau,  secretary,  Dayton,  Ohio. 

Chester  White  Record  Association,  W.  H.  Mor- 
ris, secretary,  930-941  South  Hltnois  street, 
Indianapolis,  Ind. 

O.  I.  C.  Swine  Breeders'  Association,  C.  M. 
Hiles,  secretary,  Ajax  Building,  Cleveland, 
Ohio. 

American  Dnroc  Jersey  Swine  Breeders*  Asso- 
ciation, T.  B.  Pearson,  secretary,  Thorn- 
town,  Ind. 

National  Dnroc  Jersey  Record  Association, 
Robt.  J.  Evans,  secretary,  Elpaso,  111. 

American  Essex  Association,  F.  M.  Sront,  sec- 
retary, McLean,  IlL 

American  Hampshire  Swine  Record  Associa- 
tion, E.  C.  Stone,  secretary,  Armstrong,  lU. 

American  Poland  China  Record  Companv, 
W.  M.  McFadden,  secretary.  Union  Stock 
Yards,  Chicago,  111. 

Central  Poland  China  Record  Association, 
W.  H.  Morris,  secretary.  989-941  South  Illinois 
street,  Indianapolis,  Ind. 

Ohio  Poland  China  Record  Company,  A.  M. 
Brown,  secretary,  Dayton,  Ohio. 

Southwestern  Poland  China  Record  Associa- 
tion, H.  P.  Wilson,  secretary,  Gadsden, 
Tenn. 

Standard  Poland  China  Record  Association, 
G^o.  F.  Woodworth,  secretary,  Maryville, 
Mo. 

American  Tamworth  Swine  Record  Associa- 
tion, E.  N.  Ball,  secretary,  Hamburg,  Mich. 

Victoria  Swine  Breeders*  Association,  H. 
Davis,  secretary,  Dyer,  Ind. 

American  Yorkshire  Club,  Harry  G.  Eum, 
secretary  and  treasurer,  Whitebear  Lake, 
Minn. 


DOGS. 


Fifty- seven    rec- 
ognized breeds. 


American     Kennel 
Studbook. 


Club 


American  Kennel    Club,  A.  P.  Vredenbui^, 
secretary,  65  Liberty  street.  New  York,  N.  Y. 


CATS. 


Longhaired  (An- 
gora or  Per- 
sian). 

Shorthaired  (Sia- 
mese, Manx, 
Mexican,  Abys- 
sinian, Indian, 
Russian,  and 
Japanese). 

Longhaired  (Per- 
sian or  Angora). 

Shorthaired 
(Russian,  Sia- 
mese, Jai)anese, 
Mexican,  Manx, 
Abyssinian, 
Native). 


United  States  Register  and 
Sludbook  (except  appen- 
dix.) 


Studbook  of  the  American 
Cat  Association. 


United  States  Official  Register  Association 
(Incorporated),  Mrs.  S.  Hazen  Bond,  secre- 
tary, 810  First  street  SE.,  Washington,  D.  C. 


American  Cat  Association,  Lucy  C.  Johnstone, 
secretary-treasurer,  53;S3  Madison  avenue, 
Chicago,  111. 
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CATTLE. 


Name  pf  breed. 


Book  of  record. 


By  whom  pablished. 


Aberdeen  Angus 
Ayrshire 


Brietenberger 
and  Whilster- 
marsch. 

Brittany 

Brown   Swiss 

(Schwytz).a 
Devon  

Priesian^ 

Galloway 

Guemsoy 

Do 

Hereford 

Highland 

Hollander 

Do 

Do 

Holstein  Elb- 
marsch. 

Jersey 

Do 

Jeverland 

Kerry  and  Dex- 
ter Kerry. 

Norman 

North  Holland  o.. 

Oldenbnrg 


Ostfrieeischer 

Bed  Polled 

Bhorthom 

Do 

Do 

Simm  on  thai 
(Bemer  Pleck- 
vieh).a 

a  Withdrawn. 


Polled  Herdbook 

Ayrsnlre  Herdbook. 


Ostprenssisches  Herdbuch 
ftfr  der  Breitenberger 
und    Whilstermarsch- 

Herdbook  de  la  Uace  Bre- 

tonne  Pie-Noire. 
Schweizerisches  Heerde- 

buch. 
Davy's  Devon  Herdbook  ... 


Friesian  Herdbook(Friesch 

Rund  vee-Stamboek ) . 
Galloway  Herdbook 


English    Guernsey  Herd- 
bSok. 

Guernsey  Herdbook 


Herdbook  of  Hereford  Cat- 
tle. 
Highland  Herdbook 


Baltisches  Herdbook 

Ostproussisches  Herdbuch 


Westpreussisches  Herd- 
buch. 

Herdbuch  des  Viehzucht- 
Vereins  fttr  die  Holstein- 
ische  Elbmarsch. 

English  Jersey  Herdbook  .. 


Jersey  Herdbook. 


Herdbuch  f iir  die  Marschen 
des  Jeverland. 

Kerry  and  Dexter  Herd- 
book. 

Herdbook  de  la  Race  Nor- 

mande  Pure. 
North  Holland  Herdbook 

(Rund  vee-Stamboek 

"Noord  Holland'*). 
Herdbuch   fttr  die  Olden- 

burghischer  Weser- 

marschen. 
Stammbuch  Ostfriesischer 

Rindviehschlftge. 
Red  Polled  Herdbook 


Coates's  Herdbook . 


Le  Herdbook  FrauQais  pour 
les  animaux  de  la  Race 
Bovine  de  Durham. 

New  Zealand  Shorthorn 
Herdbook. 

Schweizerisches  Heerdbuch 


Polled  Cattle  Society,  Alex.  Ramsay,  secretary, 
9  Old  Market  place,  Banff,  Scotland. 

Ayrshire  Cattle  Herdbook  Society ,  John  Howie, 
secretary,  68  Alloway  street,  Ayr,  Scotland. 

Herdbuchgesellschaft  fttr  in  Ostpreussen  ge- 
zogenee  rotbuntes  Viehder  Breitenburger  und 
Wnilstermarschrasse,  Insterburg,  Germany. 

M.  Chevalier,  secretary. 

Landwirthschaftlichen  Verein,  Schweiz. 

Devon  Cattle  Breeders'  Society,  John  Risdon, 
ir.,  secretary,  Wiveliscombe,  Somerset,  Eng- 
land. 

Friesch  Rund  vee-Stamboek,  D.  van  Konijnen- 
burg,  secretary,  Leeuwarden,  Holland. 

Galloway  Cattle  Society,  Rev.  Juo.  Gillespie, 
secretary,  Mouswald  Manse,  Ruthwell,  R.  S. 
O..  Dumfriesshire,  Scotland. 

English  Guernsey  Cattle  Society,  E.  H.  Young, 
secretary,  12  Hanover  square,  London,  w., 
England. 

Royal  Guernsey  Agricultural  Society,  T.  de 
Mouilipied,  secretary,  St.  Peters  Port,  Island 
of  Guernsey. 

Hereford  Herdbook  Society,  W.  E.  Britten, 
secretary,  20  East  street,  Hereford,  England. 

Highland  Cattle  Society  of  ScoUand,  Duncan 
Shaw,  secretary,  42  High  street,  Inverness, 
Scotland. 

Verband  Pommerscher  Zttchter,  Stettin,  Ger- 
many. 

Herdbuchgesellschaft  zur  Verbesserung  des  in 
Ostpreussen  gezttchteten  HoUiLnder  Rind- 
viehes,  KOnissberg,  Germany. 

Westpreuflsiscne  Herdbuchgesellschaft,  Dan- 
zig* Germany. 

y  lehzuchtverein  f .  d.  Holsteinische  Elbmarsch, 
Obendeich,  Germany. 

English  Jersey  Cattle  Society,  John  Thornton, 

secretarsr,  7  Princes  street,  Hanover  square, 

London,  W.,  England. 
Royal  Jersey  Agricultural  Society,  John  A. 

Ferree,  secretary,  8  Church  street,  St.  Heller, 

Island  of  Jersey. 
Jeverlander  Herdbuchverein,  Hohenkirchen, 

Germany. 
Kerry  and  Dexter  Cattle  Society,  P.  A.  Hor- 

dern,  secretary,  12  Hanover  square,  London, 

W.,  England. 
M.  Delahoguette,  secretary-treasurer,  Calva- 
dos, France. 
Vereeniging  het  Rundvee-Stamboek  *'Noord 

Holland/*^  D.   La  an,    secretary-treasurer, 

Schellinkhout,  Holland. 
Oldenburger  Wesermarsche  Herdbuchverein, 

Oberhammelwarden,  Oermany. 

Verein  Ostfriesischer  Stammviehzttchter,  Nor- 
den,  Germany. 

Red  Polled  Society  of  Great  Britain  and  Ire- 
land, Albert  D.  Euren,  secretary.  Mercury 
office,  Norwich,  Norfolk,  England. 

Shortiiom  Society  of  Great  Britain  and  Ireland, 
E.  J.  Powell,  secretary,  12  Hanover  square, 
London,  W.,  England. 


Canterbury  Agricultural  and  Pastoral  Associa- 
tion, editor,  Dox  206,  Christchurch,  New  Zea- 
land. 

Landwirthschaftlichen  Verein,  Schweiz. 


See  amendment  No.  1,  page  602. 
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Foreign  hooka  of  record — Continued. 
CATTLE — Continued. 


Name  of  breed. 

South  Devon  or 
Hams. 

Suaaex 

Welsh 

Do 


Book  ot  record. 


Sovth  Devon  Herdbooik 

Sussex  Herdbook 


North  Wales  Black  Cattle 
Book. 


Welsh  Black  Cattle  Herd- 
book- 


By  whom  published. 


South  Devon  Herdbook  Society,  Alfred  Michel- 
more,  secretary,  Oate  House,  Totnes,  Devon, 
EuKland. 

Sussex  Herdbook  Society,  W.  C.  Toung,  secre- 
tary, 12  Hanover  square,  London,  W.,  Eag- 

North*  Wales  Black  Cattle  Societv,  WHQam 
Arthur  Dew,  secretary,  Wellflofd,  Bangor, 
North  Wales. 

R.  H.  Harvey ,©ditor,  Slade  Hall,  Haverfi-rd- 
west,  South  Wales. 


HORSES. 


Barb 

Belgian  Draft ... 

Boulonnaisea 

Cleveland  Bay . . . 
Clydesdale 


Le  Studbook  Algerien 

Studbook  des  Cnevaux  de 

Trait  Belies. 
Studbook  des  Chevanx  de 

Trait  Fran^ais. 

Cleveland  Bay  Studbook  . . 
Clydesdale  Studbook 


East     Friesland 

Coach.  I 

French  Coach I 


French  Drafts 


Ostfriesisches  Stntbuch 

Le  Studbook  Frangaia 
Registre  des  Chevaux  de 
Demi-Sang. 

Studbook  des  Chevau!!  de 
Trait  Fraa^ais. 


Hackney '  Hackney  Studbook. 


Hanoverian. 

Holstein  Coach . . . 

Oldenburg  Coach. 

Do 

OrloflP 

Percheron 

Select  Clydesdale. 


Hftnoverian  Studbook 

Geattitbuch    der   Holsteinr 
iscben  Marschen. 


Olden  burger  Stutbuch. 


Shire 

Shetland  Pony  . . 

Suffolk 

Trakehnen 

Do 


Stutbuch  der  M(inst«rUlnd- 
isch-Oldenburgischen 
Geest. 

Record  of  the  Imperial  Rus- 
sian Horse  Breeding  So- 
ciety. 

Studbook  Percheron  de 
France. 

Studbook  of  the  Select 
Clydesdale  Horse  Society 
of  Scotland. 

Shire  Horse  Studbook 


Shetland  Pony  Studbook . . 


Suffolk  Studbook 

Ostpreussisches  Stutbuch  .. 

Stutbuch  von  Trakehnen. . 


a  See  French  Draft. 


I 

Soci6t^  Le  Cheval  de  Trait  Beige,  Chevalier  G. 
Hvnderick.  secretary,  Brussels,  Belgium. 

Soci6t-6  des  Agriculteurs  de  France,  M.  Heari 
Johanet,  secretary,  8  Rue  d'Athdnes,  Pkuris, 
France. 

Cleveland  Bay  Horse  Society  of  Great  Britain 
and  Ireland,  Wm.  Scarth  Dixon,  secretary, 
Saltbum  by  the  Sea.  York,  England. 

Clydesdale  Horse  Society  of  ^he  United  Kiag- 
dom  of  Great  Britain  and  Ireland,  Arcb'd 
MacNeilaffe,  secretary,  9B  Hope  street,  Glas- 
gow, Scotland. 

Landwirthschaftlichen  Hauptverein  fttr  Ost- 
friesland. 

Commission  dos  Studbook  des  Chevaux  de 
Demi-Sang,  Directbur-G6n6ral  des  Haras, 
Ministere  do  TAgriculture,  Paris,  France. 

Soci<^t6  des  Agriculteurs  de  France,  M.  Henri 
Johanet,  secretary,  8  Rue  d^Ath^nea,  Paris, 
France. 

Hackney  Horse  Society,  Prank  F.  Eures^seo- 
retary,  12  Hanover  square,  London,  W.,  Eng- 
land. 

Hanndverisches  Stutbuch  far  edlee  Halbblnt, 
Celle,  Germany. 

Verband  der  Prerdezuchtvereine  in  den  Hol- 
steiniHchen  Marschen,  Martin  Thormfthlen, 
secretary,  Moorhusen  per  Elmshorn,  Hol- 
stein, Germanv. 

Verband  der  Ziichter  des  Oldenburger  ele- 

ganten     schweren    Kutschpferdes,    Justus 
chfissier,    secretary  -  treasurer,    Rodeuklr- 
chon,  Oldenburg,  GJermany. 
Zuchtverband  des  sttdlichen  Zuchtgebietes. 


La  Soci^6  Hippique  Percheronne  de  France, 
M.  Raoul  Boullay,  secretary,  Nogent-le- 
Rotrou,  France. 

Select  Clydesdale  Horse  Society  of  Scotland, 
Thomas  W.  Sloan,  secretary,  49  West  George 
street,  Glasgow.  Scotland. 

Shire  Horse  Siociety,  J.  Sloughgrpve,  secretary, 
12  Hanover  square,  London,  w.,  England. 

Shetland  Pony  Studbook  Society,  Robert  R. 
Ross,  secretary,  Balmoral  Buildings,  Aber. 
deen,  Scotland. 

Suffolk  Horse  Socie^,  Fred  Smith,  secretary, 
Rendlesham,  Wooobridge,  Suffolk,  England. 

Landwirtluchaftlichen  Central-Verein  ffir 
Litanen  und  Masuren,  C.  M.  Stoockel,  secre- 
tary. Insterburg.  East  Prussia. 

KOniglich  Preuasischen  Gestttt-Verwaltung, 
Landwirthschaftlichen  Central-Verein  fur 
Litauen  und  Masuren,  C.  M.  Stoockel,  secre- 
tary, Insterburg,  East  Prussia. 


t>See  Boulonnaise. 
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Fi^eign  hooka  of  record — Continued. 
HORSES — Continued. 


Name  of  breed. 


Book  of  record. 


By  whom  publlaked. 


Tboix>iighbred. .. . 
DoT? 


Do 

Yorkshire  Coach 


Aostamliui  Studbook 

Oeneral  Studbook. ^ 

Studbook  Fran^ais 

Yorkshire     Coach     Horse 
.  Studbook. 


W.  C.  YoiUe  &  Sons,  Melbourne,  Australia. 
Weatherbv  &  Sons,  6  Old  Burlington  street, 
London,  W.,  England. 

Yorkshire  Coach  Horse  Society  of  Great  Brit- 
ain and  Ireland,  John  White,  secretary.  The 
Orange,  Appleton,  Roebuck,  Bolton  Percy, 
B.  8.  O.,  England. 


ASSES. 


Jacks  and  jennets 
Do 


Studbook  des  Animaux  de 
I'espdce  mulassidre. 

Studbook  of  Jacks  and  Jen- 
nets of  Spain. 


Soci6t6    Centrale    d'Agricxdture    des    Deux- 
Sevres,  G.  Disleau,  secretary,  Nlort,  France. 


SHEEP. 


Cheviot 

Ootswold 

Dorset  Horn 

Hampshire  Down 


Kent,  or  Romney 
Marsh. 


Leicester 

Linooln 

Oxford  Down 

Shropshire 


Southdown . 


Suffolk 

Wens]«ydale 


Do. 


CheTiot  Sheep  Flock  Book.. 

Cote  wold  Flock  Book 

Dorset  Flock  Book 


Hampshire    Down    Flock 
Book. 

Kent,   or   Romney   Marsh 
Flock  Book. 


Leicester  Flock  Book 

Lincoln  Lon^rwool    Sheep 
Flock  Book. 

Oxford  Down  Flock  Book . . 
Shropshire  Flock  Book 

Southdown  Flock  Book 

Suffolk  Flock  Book 

Wensleydale    Blue  faced 
Sheep  Flock  Book. 

Wensleydale  Flock  Book ... 


Cheviot  Sheep  Society,  Jno.  Robson,  secretary, 
Newton,  Bellingham,  Northumberland,  Eng- 
land. 

Cotswold  Sheep  Society,  James  W.  Tayler, 
secretary,  Cold  Ashton,  Cheltenham,  Eng- 
land. 

Dorset  Horn  Sheep  Breeders'  Association, 
Thos.  H.  Bnaor,  secretary,  54  South  street, 
Dorchester,  Dorset.  England. 

Hampshire  Dow^  Sheep  Breeders'  Associa- 
tion, James  E.  Rawlence,  secretary,  49  The 
Canal,  Salisbury,  England. 

Kent  Sheep  Breeders'  Association,  W.  W.  Chap- 
man, secretary.  Room  32,  Fitzalan  House, 
Arundel  street,  Strand,  London,  W.  C,  Eng- 
land. 

Leicester  Sheep  Breeders'  Association,  W.  A. 
Brown,  secretary.  Elms  Villa,  Great  Driffield, 
East  Yorkshire,  England. 

Lincoln  Longwool  Sheep  Breeders'  Associa- 
tion, Stephen  Upton,  secretary.  St.  Benedict 
square,  Lincoln,  England. 

Oxford  Down  Sneep  Breeders'  Association, 
A.  F-  Milton  Druce,  secretary,  11  Queen 
street,  Oxford,  England. 

Shropshire  Sheep  Breeders'  Association  and 
Flock  Book  Society,  Alfred  Mansell  &  Co., 
secretaries,  College  Hill,  Shrewsbury,  Eng- 
land. 

Southdown  Sheep  Society,  W.  J.  Wickison, 
secretary,  12  Hanover  square,  London,  W., 
England. 

Suffolk  Shoep  Society,  Ernest  Prentioe,  seca»- 
tary,  64  Oxford  street,  Ipswich,  England. 

Incorporated  Wensleydale  Bluefaced  Sheep 
Breeders'  Association  and  Flock  Book  So< 
ciety,  Wm.  Rhodes,  secretary,  Lundholme^ 
Westhouse,  near  Kirbjr,  Lonsdale,  England. 

Wensleydale  Longwool  Sheep  Breeders'  Asso- 
ciation and  Flock  Book  Society,  T.  F.  King, 
secretary,  Edgley,  Leybum,  Yorkshire,  Eng- 
land. 
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Foreign  books  of  record — Continued. 
HOGS. 


Name  of  breed. 

Book  of  record. 

By  whom  published. 

Berkshire 

British  Berkshire  Herd- 
book. 

British  Berkshire  Societv,  Berber  Humfrey, 
secretary,  Shippen,  Abingdon,  Berks,  Eng- 
land. 

SmaU  black  (Suf- 

folk or  Essex). 

Large    White 

(Large  York- 

shire). 

Middle    White 

Herdbook  of  the  National 

National  Pig  Breeders'  Association,  John  Parr, 

(Middle    York- 

Pig   Breeders'   Associa- 

secretary, Ruddlngton,   Nottingham,   Eng- 

shire). 
Small     White 

tion. 

land. 

(Small   York- 

shire). 

Tamworth 

Berkshire 

DOGS. 


Fifty -seven    r  ec-    Kennel  C^ub  Stndbook 

ognized  breeds. 
Fox  Hound Pox   Hound  Kennel  Stud- 
book. 

Greyhound Greyhound  Stndbook 


St.   Bernard 
others. 


and 


Schweizerisches    Hunde- 
Stammbuch. 


E.  W.  Jaquet,  secretary,  7  Grafton  street,  Bond 
street,  London,  W.,  England. 

Masters  of  Fox  Mounds'  Association,  Oeoil  Lo- 
gard,  editor,  Ck>tte8brooke  Rectory,  North- 
ampton, England.  ^_ 

National  Ck>ur0ing  Club,  W.  F.  Lamonby, 
keeper  of  the  Greyhound  Stndbook,  Wind- 
sor House,  Bream's  Buildings,  London,  B.  C, 
England. 

Schweizerische  Kynologische  Gtosellschaft, 
Max  Siber,  president,  Winterthur,  Switzer^ 
land. 


James  Wilson^  BecreUury, 


(Ambndmbxt  No.  1  to  B.  A  I.  Obdbb  No.  130.) 

BegulatiouB  for  the  Certification  of  Associations  of  Breeders  of  Pure-Bred 
Live  Stock  and  Books  of  Record  of  Pedigrees— Withdrawal  of  the  Certifi- 
cation of  the  Schweizerisches  Heerdebuch« 

U.  S.  Dbpabtmbnt  of  Aobiculturb, 

Oppicb  of  thb  Sbcbbtabt, 
Washington,  D.  0.,  October  H,  190^. 
The   Department   having   been    informed    through    the    Secretary    of    State    that    the 
-^Schweizerisches  Heerdebuch  no  longer  exists  In  Switzerland,  the  withdrawal  of  the  cer- 
tification of  this  book  of  record  has  this  day  been  recommended  to  the  Secretary  of  the 
Treasury. 

Willis  L.  Moobb,  Acting  Secretary. 
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chickens  and  turkeys,  tapeworms  affecting,  article  by  B.  H.  Ransom  . .  268-285 

goats,  description 374 

meats  in  France,  remarks 426 

meats  in  Germany,  remarks 425 

owners  of  Highland  cattle *^ 240 

sheep  and  lambs,  arrivals  in  London,  1904 Ditirri^sa  w  vjiOOQ  ^ 
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Pa^e. 

Anemia  found  in  carcasses  of  cattle,  sheep,  calves,  and  hoj^s,  1904 13 

Angora  goat  industry,  notes  by  George  Fayette  Thompson 394-399 

Angora  goats — 

at  Louisiana  Purchase  Exposition,  1904,  report  of  juror 394-396 

in  Porto  Rico  and  Cuba,  report 398 

in  South  Africa,  methods  ot  judging 400 

shedding,  remarks 402 

South  African  register 404 

Angora  goatskins  and  mohair,  imports,  1901-1904 396 

Animal — 

and  agricultural  products,  values,  1892-1904 604 

fat,   quantity  and  value  of  imports  into  Germany  from  United  States, 

1903,1904 482 

fat»,  value  of  imports  into  France,  1902-1904 485 

fats,  value  of  imports  into  Germany,  1902-1904 483 

fertilizer,  value  of  imports  into  France,  1902-1904 486 

husbandry,  review  of  experiments 37 

Industry,  Bureau,  rules  and  regulations  issued  in  1904 559-602 

oil,  quantity  and  value  of  exports,  1903,  1904 471 

oil,  quantity  and  value  of  exports  to  Alaska,  1903,  1904 501 

oil,  quantity  and  value  of  exports  to  Philippine  Islands,  1903,  1904 605 

oil,  qiiantity  and  value  of  exports  to  Porto  Kico,  1903, 1904 504 

Animal  products — 

and  animals,  imports  and  exports,  article  by  John  Roberts 469-605 

and  animals,  quantity  and  value  of  exports,  1903, 1904 471 

and  animals,  quantity  and  value  of  exports  to  France,  1903, 1904 484 

and  animals,  quantity  and  value  of  exports  to  Germany,  1903, 1904 481 

and  animals,  quantity  and  value  of  exports  to  United  Kmgdom,  1903, 1904.  476 
and  animals,  quantity  and  value  of  imports  and  exports  to  Alaska,  1903, 

1904 : V 501 

and  animals,  quantity  and  value  of  imports  and  exports  to  Hawaii,  1903, 

1904 502 

and  animals,  quantity  and  value  of  imports  and  exports  to  Philippine 

Islands,  1903,1904 505 

and  animals,  quantity  and  value  of  imports  and  exports  to  Porto  Rico, 

1903,1904 504 

and  animals,  quantity  and  value  of  imports  into  United  Kingdom,  1904..  477 

and  animals,  value  of  import^s,  1901-1904 472 

and  animals,  value  of  imports  into  France,  1902-1904 485 

and  animals,  value  of  imports  into  Germany,  1902-1904 482 

exports  from  New  Zealand,  1902-1904 431 

imports  and  exports  of  Spain,  1903 426 

of  Argentina,  imports  into  Germany,  1899-1902 430 

trade  with  Trinidad,  1901-1903 428 

value  of  exports,  1904 469 

Animals — 

American  and  Canadian,  inspected  for  export,  1904 17 

and  animal  products,  exports  of  Argentina,  1904 427 

and  animal  products,  exports  of  Denmark,  1903 428 

and  animal  products,  imports  and  exports,  article  by  John  Roberts 469-505 

and  animal  products,  quantity  and  value  of  exports,  1903,  1904 471 

and  animal  products,  quantity  and  value  of  exports  to  France,  1903, 1904.  484 
and  animal  products,  quantity  and  value  of  exports  to  Grermany,  1903, 

1904 481 

and  animal  products,  quantity  and  value  of  exports  to  United  Kingdom, 

1903,  1904 476 

and  animal  products,   quantity  and  value  of  imports  and  exports  to 

Alaska,  1903,  1904 501 

and  animal  products,  quantity  and  value  of  imports  and  exports  to 

Hawaii,  1903, 1904 502 

and  animal  products,  quantity  and  value  of  imports  and  exports  to  Philip- 
pine Islands,  1903,  1904 505 

and  animal  products,  quantity  and  value  of  imports  and  exports  to  Porto 

Rico,  1903,  1904 504 

and  animal  products,  quantity  and  value  of  imports  into  United  Kingdom, 

and  animal  products,'  value  of  'imports",'  1901-1564!  V.'.V.]]  !?Pi'!!!  ?^  H^PP 
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and  animal  products,  value  of  importa  and  exports  into  Uruguay,  1902- 

1903 428 

and  animal  products,  value  of  imports  into  France,  1902-1904 485 

and  animal  pro<lucts,  value  of  imports  into  Germany,  1902-1904. 482 

comparative  virulence  of  human  and  bovine  tubercle  bacilli  for,  article  by 

?:.  A.  de  Schweinitz,  M.  Dorset,  and  E.  C.  Schroeder 169-186 

contagious  diseases  affecting,  control,  1904 9 

contagious    diseases    affecting,  in    foreign    countries,    article    by    John 

Roberts 461-468 

diseases  affecting,  report  on  miscellaneous  work 30 

export,  and  vessels,  mspection,  1904 16 

farm,  feeding  standards,  per  day,  1 ,000  pounds  live  weight 248 

farm,  imports  and  exports,  1901-1904 473 

farm,  losses,  1905,  by  States 508 

farm,  number  and  value,  1904.' 506-509 

farm,  number  and  value  of  exports,  1904,  by  countries 475 

farm,  number  and  value  of  imports  and  exports,  1896-1904 474 

farm,  number,  average  price,  and  value,  vJ04,  by  States 506 

growing,  feeding  standards 248 

imported,  number  inspected,  1904 18 

live,  value  of  importa  into  France,  1902-1904 485 

live,  value  of  imports  into  Germany,  1902-1904 483 

Mexican,  number  exported  to  the  United  States,  1904 18 

number  and  value  of  exports  to  Hawaii,  1903,  1904 502 

number  and  value  of  exj)orts  to  United  Kingdom,  1903,  1904 476 

number  and  value  of  imports  from  Alaska,  1903,  1904 502 

number  and  value  of  imports  from  Hawaii,  1903,  1904 503 

number  imported  from  Argentina,  1904 19 

number  imported  not  subject  to  quarantine,  1904 19 

number  inspected  at  landing  in  London,  Liverpool,  and  Glasgow,  and  lost 

in  transit,  1904 17 

number  inspected  at  slaughter,  1891-1904 " 14 

number  of  imports  from  Canada,  1904 19 

purebred  dome^^^tic,  imports,  1904 , 18 

registered  in  United  States,  1904,  and  book  of  record 515-517 

report  on  miscellaneous  diseases 30 

value  of  alfalfa  for  growing  and  fattening  in  Great  Plains  region,  article  by 

L  D.  Graham 242-267 

value  of  exports  to  Porto  Rico,  1903.  1904 504 

wild,  autopsies  by  Bureau 31 

Anovulvitis,  ulcerative,  description 99-100 

Anthrax — 

number  of  cases  in  Belgium,  1904 461 

number  of  cases  in  Denmark,  1904 462 

number  of  cases  in  Great  Britain,  1904 465 

number  of  cases  in  Ital v,  1904 466 

number  of  cases  in  Netherlands  and  Norway,  1904 467 

number  of  outbreaks  in  France,  1904 463 

number  of  outbreaks  in  Sweden,  1904 468 

number  of  premises  infected  in  Hungary,  1904 465 

Appenzell  breea  of  goats,  description 371 

Argentina — 

and  Uruguay,  pro<luction  of  wool,  1893-1904 434 

animal  products,  imports  into  Germany,  1899-1902 430 

animals  and  animal  products,  exports,  1904 427 

butter  production  and  exportation 437 

cattle,  arrivals  in  London,  1903 479 

meat  in  Belgium,  remarks 427 

number  of  animals  exported  to  United  States,  1904 19 

number  of  sheep  slaughtered,  1897-1903 431 

sheep  and  lambs,  arrivals  in  London,  1903 480 

trade  in  frozen  meat 429 

Arizona — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 507 

uigitized  by  vjv/v^v  i^ 
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Arkansas—  P^ge, 

losses  of  farm  animals,  1905 609 

number,  average  price,  and  value  of  farm  animals,  1904 606 

Arthritis  found  in  carcasses  of  sheep  and  calves,  1904 14 

Ascites  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Asia  and  Oceania — 

number  and  value  of  imports  of  cattle  and  hogs  from  United  States,  1904.  475 

number  and  value  of  imports  of  horses  from  United  States,  1904 47 

Asphyxia  found  in  carcasses  of  cattle,  1904 14 

Asses — 

and  mules,  value  of  imports  into  Germany,  1902-1904 483 

number  exported  from  Mexico,  1904,  by  countries 18 

number  imported  from  Mexico,  1904 18 

number  registered  in  United  States,  1904,  and  book  of  record 515 

value  of  imports  into  France,  1902-1904 485 

Austin,  Minn.,  receipts  and  shipments  of  live  stock,  1904,  by  months 527 

Australasia — 

exports  of  wool,  189^-1904 434 

number  of  cattle,  1881,  1891,  1901,  1902 420 

number  of  sheep,  1885-1902 432 

wool  clip,  1871,  1881,  1891,  1901,1902 434 

Australia — 

egg-laving  competition,  results 441 

frozen-rabbit  industry,  1900-1903 443 

rabbits  versus  Bheep,  remarks 443 

Autopsies  by  Bureau  on  wild  animals 31 

Avian  diphtheria  and  necrobadllosis,  description -. 106 

Bacillus  necrophorus — 

and  its  economic  importance,  article  by  John  R.  Mohler  and  George  Byron 

Morse 76-116 

biology 82 

chemical  activities 85-86 

comparative  pathology 89 

culture 83-84 

immunity  and  pathogenic  characteristics 87 

motility  and  staining 81 

occurrence  in  nature  and  morphology 80 

synonymy  and  history 76 

Bacon — 

and  hams,  quantity  and  value  of  imports  from  Alaska,  1903,  1904 502 

and  hams,  value  of  imports  into  France,  1902-1904 485 

average  price  per  pound  of  exports,  1896-1905 486 

quantity  and  value  of  exports,  1896-1904 487 

quantity  and  value  of  exports,  1903, 1904 471 

quantity  and  value  of  exports,  1904,  by  countries 490 

quantity  and  value  of  exports  to  Alaska,  1903,  1904 501 

quantity  and  value  of  exports  to  Hawaii,  1903, 1904. 503 

quantity  and  value  of  exports  to  Philippine  Islands,  1903,  1904 505 

quantity  and  value  of  exports  to  Porto  Rico,  1903,  1904 504 

quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904 476 

quantity  and  value  of  imports  into  France  from  United  States,  1903, 1904.  484 
quantity  and  value  of  imports  into  Germany  from  United  States,  1903, 

1904 481 

quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

value  of  imports  into  Germany,  1902-1904 483 

Bacteriology  of  Dutter  and  cheese,  extHeriments 34 

Baltimore,  receipts  and  shipments  of  live  stock,  1904,  by  months 528 

Barbone  of  buffalo,  number  of  cases  in  Italy,  1904 466 

Bam  and  yard  for  goats,  description 344 

Bed  feathers- 
quantity  and  value  of  imports  into  Germany  from  United  States,  1903, 

1904 481 

value  of  imports  into  Germany,  1902-1904 482 

Beef— 

and  veal,  salted,  value  of  imports  into  Grermany ,  1902-1904 483 

average  price  per  pound  of  exports,  1896-1904 486 

canned,  fresh,  salted,  etc.,  quantity  and  value  of  expoiJ^|^J§^^^^Oo[^7 


INDEX.  607   ' 
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canned,  fresh,  salted,  pickled,  and  cured,  quantity  and  value  of  exports, 

1903,1904 471 

canned,  quantity  and  value  of  imports  from  Hawaii,  1903,  1904 503 

quantity  and  value  of  exports,  1904,  by  countries 489 

quantity  and  value  of  exports  to  Alaslia,  1903,  1904 501 

quantity  and  value  of  exports  to  Hawaii,  1903, 1904 503 

quantity  and  value  of  exports  to  Philippine  Islands,  1903,  1904 505 

quantity  and  value  of  exports  to  Porto  Rico,  1903,  1904 504 

quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904 476 

quantity  and  value  of  unports  from  Alaska,  1903,  1904 502 

quantity  and  value  of  imports  into  France  from  United  States,  1903, 1904.  484 
quantity  and  value  of  imports  into  Grermany  from  United  States,  1903, 

1904 481 

quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

skit,  value  of  imports  into  Fi-ance,  1902-1904 485 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 482 

Belgium — 

as  a  market  for  Argentine  meats 427 

contagious  diseases  affecting  animals,  1904 461 

number  and  value  of  imports  of  cattle,  horses,  and  sheep  from  United 

States,  1904 475 

number  of  animals  exported  to  United  States,  1904 19 

Berlin,  municipal  slaughterhouse,  remarks 446 

Bermuda — 

and  West  Indies,  number  and  value  of  imports  of  cattle,  hogs,  horses,  and 

sheep  from  United  States,  1904 475 

number  of  animals  exported  to  United  States,  1904 19 

Biflex  canal  of  sheep,  stoppage,  description 13 

Birds  and  fowls,  tapeworms  affecting,  symptoms  and  pathology 269 

Blackleg- 
investigations,  report  of  Pathological  Division 23 

number  of  cases  in  Belgium,  1904 461 

number  of  cases  in  Italy,  1904 466 

number  of  cases  in  Norway,  1904 467 

number  of  outbreaks  in  Sweden,  1904 468 

vaccine,  number  of  doses  distributed,  1904 24 

vaccine,  results  of  use  in  1903,  by  States 24 

Blisters  upon  genitals,  number  of  premises  affected  in  Hungary,  1904 465 

Bloomington,  111.,  receipts  and  shipments  of  live  stock,  1904,  by  months 528 

Bolton,  B.  M.,  M.  Dorset,  and  C.  N.  McBrvde,  article  on  **The  etiology  of 
hog  cholera** ." 138-158 

Bone — 

and  horn  manufactures,  value  of  imports,  1901-1904 472 

ash,  bone  dust,  and  boneblack,  value  of  imports  into  Germany,  1902-1904.  482 

black,  bone  dust,  and  bone  ash,  value  of  imports  into  Germany,  1902-1904.  482 

ground,  and  boneblack,  value  of  imports  into  France,  1902-1904 486 

manure,  quantity  and  value  of  imports  into  United  Kingdom,  1904 478 

Bones — 

hoofs,  and  horns,  value  of  imports  into  Germany,  1903, 1904 481 

hoofs,  horns,  etc.,  value  of  exports,  1903,  1904 471 

hoofs,  horns,  etc.,  value  of  exports  to  Alaska,  1904 501 

hoofs,  horns,  etc.,  value  of  imports,  1901-1904 472 

horns,  etc.,  value  of  exports  to  Hawaii,  1903,  1904 502 

horns,  etc. ,  value  of  exports  to  Philippine  Islands,  1903, 1904 505 

horns,  etc.,  value  of  exports  to  Porto  Rico,  1903,  1904 504 

horns,  etc.,  value  of  imports  from  Alaska,  1903,  1904 502 

horns,  etc. ,  value  of  imports  .from  Porto  Rico,  1903,  1904 504 

horns,  etc.,  value  of  imports  into  France,  1902-1904 486 

horns,  etc. ,  value  of  imports  into  Germany,  1902-1904 482 

Boots  and  shoes,  quantity  and  value  of  exports,  1904 497 

Boston — 

New  York  and  Philadelphia,  imports  of  wool,  1904,  by  countries 433 

receipts  and  shipments  of  live  stock,  1904,  by  months 529 
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Braxy  of  sheep,  number  of  cases  in  Norway,  1904 467 

Brazil — 

cattle  industry,  remarks - «.  418 

northern,  imports  of  American  cattle  and  mules,  note 42 1 

Breeders'  associations.  State  Uve  stock,  list  and  names  of  secretaries 522-523 

Breeding — 

age  of  goats,  discussion -  353 

methods  of  goats - 357 

in-and-in,  of  goats,  remarks 355 

proper  time  for  goats 353 

hogs  and  cattle,  Russian  association,  remarks 421 

horses  in  Italy,  aid  by  Government 417 

Breeds — 

of  chickens  in  use  in  Petaluma,  Cal 320 

of  milch  goats,  description 361-386 

Brightwood,  Mass.,  receipts  and  shipments  of  live  stock,  1904,  by  months 529 

Bristles — 

quantity  and  value  of  imports  into  Gennany  from  United  States,  1903, 1904.  481 

value  of  imports,  1901-1904 472 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 483 

value  of  imports  into  United  Kingdom,  1904 478 

British- 
Africa,  number  and  value  of  imports  of  horses  from  United  States,  1904. .  475 

and  foreign  cattle  arrivals  in  London,  1904 479 

and  foreign  sheep  and  lambs,  arrivals  in  London,  1904 , 480 

cattle,  arrivals  in  London,  1880-1904 479 

dairying,  decline,  remarks 435 

sheep  and  lambs,  arrivals  and  value  in  London,  1 880-1904 480 

British  Honduras  and  Central  American  States,  number  and  value  of  imports 

of  cattle  and  horses  from  United  States,  1904 475 

British  North  America,  number  and  value  of  imports  of  cattle,  hogs,  horses, 

and  sheep  from  L^nited  States,  1904 475 

Brood  mare,  Irish  hunter,  feeding  and  management  in  Ireland 219 

Buck- 
remarks  on  breeding , 351 

suggetitions  for  management 343 

Buenos  Ayres,  number  of  sheep  and  cattle,  1881,1888,1895,1900 420 

Bureau  of  Animal  Indui^rv — 

exhibit  at  Louisiana  Jhirchaee  Exposition,  article  by  James  M.  Pickens 

and  J.  Wm.  Fink 406-416 

report  of  Chief 9-38 

rules  and  regulations  issued  in  1904 559-602 

Burros,  number  imported  from  Mexico,  1904 18 

Butter—  ^ 

and  cheese,  bacteriology,  experiments 34 

Argentina,  production  and  exi)ortation 437 

average  price  per  pound  of  exports,  1896-1905 4$6 

cheese,  poultry,  and  eggs  in  Kansas,  1899-1904 438 

consumption  in  Germany 436 

for  Navy  and  Army,  inspection  by  Bureau 34 

from  goat's  milk,  composition 340 

glaz.ed,  in  Germany,  remarks  ...1 436 

m  Argentina,  production  and  exportation 437 

quantity  and  value  of  exports,  1896-1905 488 

quantity  and  value  of  exports,  1903, 1904 471 

quantity  and  value  of  exports,  1904,  by  countries 492 

quantity  and  value  of  exports  to  Alaska,  1903,  1904 502 

quantity  and  value  of  exports  to  Hawaii,  1903, 1904 503 

quantity  and  value  of  exports  to  Philippine  Islands,  1903,  1904 605 

quantity  and  value  of  exports  to  Porto  Rico,  1903,  1904 504 

quantity  and  value  of  exports  to  United  Kingdom,  1903, 1904 476 

quantity  and  value  of  imports  from  Alaska^  1903,  1904 502 

quantity  and  value  of  imports  from  Hawaii,  1904 503 

quantity  and  value  of  imports  into  Germany  from  United  States,  1903, 1904.  481 

quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

renovated,  increase  and  improvement w*g4tfZ€g4DY-v3w^e>v^ v  i\w  33 
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renovated,  inspection 32 

value  of  iipports,  1901-1904 472 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 488 

Buttercup,  or  Sicilian,  breed  of  chickens,  remarks 439 

Calfskins,  value  of  imports  into  Grermany,  1902-1904 482 

California — 

losses  of  farm  animala,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 507 

prices  of  turkeys,  1903,  1904 321 

Calves — 

and  pigs  affected  with  necrotic  stomatitis,  investigations  by  the  Bureau..  26 

numb^  and  causes  of  condemnation  of  carcasses,  1904 13 

number  inspected  at  slaughter,  1892-1904 14 

number  of  antemortem  and  postmortem  inspections,  1904 12 

receipts  and  shipments,  1902-1904 524 

receipts  and  shipments  at  stock  centers,  1904 525 

re<!eipta  and  shipments  at  stock  centers,  1904,  by  months 527-552 

►          value  of  imports  into  Germany,  1902-1904 483 

Camel — 

alpaca  hair,  etc. ,  value  of  import**  into  Germany,  1902-1904 483 

hair,  quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

Canada — 

cold-cured  cheese.,  remarks 435 

number  of  animals  exported  to  United  States,  1904 19 

Canadian — 

and  American  animals,  inspected  for  exix>rt,  1904 17 

cattle,  arrivals  in  London,  1904 479 

sheep  and  lambs,  arrivals  in  London,  1904 480 

Cancer  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Canned  meat,  production  of  Germany,  remarks 426 

Carcasses  of  animals,  nmnber  condemned,  1904 13 

Carditis  found  in  carcasses  of  sheep,  1904 13 

Casein  and  albumin — 

quantitv  and  value  of  imports  into  Germany  from  United  States,  1904 481 

value  o!  imports  into  Germany,  1902-1904 482 

Caseous  lymphadenitis  found  in  carcasses  of  sheep,  1904 13 

Catarrhal  fever,  mali^ant — 

number  of  cases  in  Denmark,  1904 462 

nmnber  of  cases  in  Norway,  1904 467 

Cats,  pedigree  record  book  and  name  of  secretary 521 

Cattle- 
affected  with  foot-rot,  description 101 

affected  with  scabies,  inspections,  1904 459 

affected  with  scabies,  number  of  dippings,  1904 460 

American,  arrivals  in  London,  1904 479 

and  hogs,  Russian  afisociation  for  breeding,  remarks 421 

and  mules,  American,  in  northern  Brazil,  note 421 

and  sheep  affected  with  scabies,  rei)ort  of  work  against,  1904,  article  by 

C.  O.  Goodpasture 447,460 

and  sheep,  number  in  Buenos  Ayres,  1881, 1888, 1895, 1900 420 

Argentina,  arrivals  in  Ix)ndon,  1903 479 

averafire  price  per  head  of  imports  and  exports,  1901-1904 473 

British,  arrivals  in  London,  1880-1904 479 

Canadian,  arrivals  in  London,  1904 479 

fattening  and  stock,  value  of  alfalfa 258 

foreign  and  British,  arrivals  in  London,  1904 479 

for  importation,  result  of  tuberculin  test  in  England  and  Holland 23 

hides,  value  of  imports,  1901-1904 472 

hides,  value  of  imports  into  Germany,  1902-1904 482 

horses,  and  meat  in  France,  imports,  1902-03 444 

importation  into  Transvaal,  1903,  remarks 420 

industry  of  Brazil,  remarks 418 

inspection  for  scabies,  1904,  by  States 459 

losses,  1905,  by  States 508 

number  and  causes  of  condemnation  of  carcasses,  1904 13 

Digitized  Dy  \^jkjk.jwi\^ 
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Cattle — Continued. 

number  and  value  of  exports,  1903, 1904 471 

number  and  value  of  exports,  1904,  by  countries 475 

number  and  value  of  exports  to  Alaska,  1903,1904 501 

number  and  value  of  exports  to  Hawaii,  1903, 1904 602 

number  and  value  of  exports  to  Philippine  Islands,  1903, 1904 505 

number  and  value  of  exports  to  Porto  Rico,  1903,1904 -. 504 

number  and  value  of  exports  to  United  Kingdom,  1903, 1904 476 

number  and  value  of  imports  and  exports^  1896-1904 474 

number  and  value  of  imports  from  Hawaii,  1903 503 

number  and  value  of  imports  from  United  Kingdom,  1904 477 

number,  average  price,  and  value,  1904,  by  States 507 

number  imported  from  Mexico,  1904 18 

number  in  Australasia,  1881,  1891,  1901,  1902 420 

number  inspected  at  landing  in  London,  Liverpool,  and  Gla^ow,  and 

number  lost  in  transit,  1904 17 

number  inspected  at  slaughter,  1891-1904 14 

number  of  antemortem  and  postmortem  inspections,  1904 12 

number  registered  in  United  States,  1904,  and  book  of  record 515 

pedigree  book  and  name  of  secretary 518 

price  per  hundredweight  at  Chicago  and  Omaha,  1904,  by  months 555 

purebred,  number  of  importations,  1904 18 

receipts  and  shipments,  1902-1904 524 

receipts  and  shipments  at  stock  centers,  1904 525 

receipts  and  shipments  at  stock  centers,  1904,  by  months 527-552 

scab,  report  of  work  against 458 

scabby,  number  received  at  regular  stations,  1904 459 

sheep,  and  horse  scab,  efforts  lor  eradication 9 

value  of  imports,  1901-1904 472 

value  of  imports  into  France,  1902-1904 485 

Venezuelan,  for  Cuba,  remarks 420 

young,  value  of  imports  into  Germany,  1902-1904 483 

Cedar  Rapids,  Iowa,  receipts  and  shipments  of  live  stock,  1904,  by  months. .  -  530 

Cellulitis,  suppurative,  or  cutaneous  abscesses,  description 131 

Central  American  States  and  British  Honduras,  number  and  value.of  imports 

of  cattle  and  horses  from  United  States,  1904 475 

Cerebro-spinal  fever,  number  of  cases  in  Denmark,  1904 462 

Cheese — 

and  butter,  bacteriology,  experiments 34 

average  price  per  pound  of  exports,  1896-1905 486 

butter,  poultry,  and  eggs  in  Kansas,  1899-1904 438 

cold-cured,  in  Canada,  remarks 435 

from  i^oat's  milk,  remarks 339 

quantity  and  value  of  exports,  1896-1904 488 

quantity  and  value  of  exports,  1903-1904 471 

quantity  and  value  of  exports,  1904,  by  countries 493 

quantity  and  value  of  exports  to  Alaska,  1903,  1904 502 

quantity  and  value  of  exports  to  Hawaii,  1903,  1904 503 

quantity  and  value  of  exports  to  Philippine  Islands,  1903, 1904 505 

quantity  and  value  of  exports  to  Porto  Kico,  1903,  1904 504 

quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904 476 

quantity  and  value  of  imports  from  Alaska,  1902-1904 502 

quantity  and  value  of  imports  from  Hawaii,  1903,  1904 503 

quantity  and  value  of  imports  into  Germany  from  United  States,  1903, 1904.  481 

quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

valueof  imports,  1901-1904 472 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 483 

Chicago — 

average  weight  of  ho^,  1895-1904 553 

prices  per  hundredweight  of  live  stock,  1904,  by  months 555 

ChicKens — 

and  turkeys,  American,  tapeworms  affecting,  article  by  B.  H.  Ransom.  268-285 

breeds  in  use  in  Petaluma,  Cal 320 

methods  of  hatching  and  raising  in  Petaluma,  Cal 820 

Sicilian,  or  Buttercup,  breed,  remarks .^. t  439 

value  of  imports  into  Germany,  1902-1904 u*giitie£ij:iv.VjuQOff  iQSS 
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Cholera  and  ewine  plague  found  in  carcasses  of  hogs,  1904 13 

Cincinnati,  receipts  and  shipments  of  live  stock,  1904,  by  months 531 

Cleveland,  receipts  and  shipments  of  live  stock,  1904,  by  months 531 

Climate  and  soil  suitable  for  goat  raising 327 

Colorado — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 507 

Colts,  Irish  hunter,  feeding  and  management  in  Ireland 221 

Condemnation  of  carcasses  of  animals,  number  in  1904 ly 

Connecticut — 

losses  of  farmanimals,  1905 508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Contagious  diseases  of  animals — 

control,  1904 9 

in  foreign  countries,  article  by  John  Roberts 461-468 

Cornstalk  disease — 

and  its  relation  to  enzymes  in  cornstalks,  article  by  T.  N.  Price 66-75 

description 66 

Cornstalks — 

infected  with  enzymes  and  their  relation  to  cornstalk  disease,  article  by 

T.  N.  Price 66-75 

methods  of  detecting  enzymes  in 69-71 

Costa  Rica,  number  of  animals  exported  to  United  States,  1904 19 

Cotton,  W.  E.,  and  E.  C.  Schroeaer,  article  on  **  Danger  of  infection  with 

tuberculosis  by  different  kinds  of  exposure** 44-65 

Cows — 

and  goat's  milk,  composition 333 

dairy,  value  of  alfalfa  as  feed 257 

milch,  number,  average  price,  and  value,  1904,  by  States 506 

value  of  imports  into  Germany,  1902-1904 483 

Cuba— 

and  Porto  Rico,  report  of  Angora  goats 398 

as  market  for  Venezuelan  cattle,  remarks 420 

number  of  animals  exported  to  United  States,  1904 19 

Cudahy,  Wis.,  receipts  and  shipments  of  live  stock,  1904,  by  months 532 

Cutaneous  abcesses,  or  suppurative  cellulitis,  description 131 

Dairy — 

and  meat  products,  average  price  per  pound  of  exports,  1896-1904 486 

cows,  value  of  alfalfa  as  feed 257 

methods  in  Mexico,  remarks 436 

products  and  meats  and  meat  products,  quantity  and  value  of  exports, 

1896-1904 487 

products  and  meat  and  meat  products,  quantity  and  value  of  exports, 

1904 489 

products  and  meat  in  United  Kingdom,  production  and  consumption 435 

products,  quantity  and  value  of  exports,  1903,  1904 471 

products,  quantity  and  value  of  exports  to  Alaska,  1903,  1904 502 

products,  quantity  and  value  of  exports  to  Hawaii,  1903,  1904 503 

products,  quantity  and  value  of  exports  to  Philippine  Islands,  1903-1904.  505 

products,  quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904..  476 

products,  quantity  and  value  of  imports  from  Alaska,  1903,  1904 502 

products,  quantity  and  value  of  imports  from  Hawaii,  1903,  1904 503 

products,  quantity  and  value  of  imports  into  Germany  from  United  States, 

1903,1904 481 

products,  value  of  imports,  1901-1904 472 

products,  value  of  imports  into  France,  1902-1904 485 

products,  value  of  imports  into  Germany,  1902-1904 .* 483 

statistics  of  Queensland,  1903 437 

work  in  1905-1906,  preview 35 

work,  report 32 

Dairies,  milch  goifit,  discussion 338 

Dairying,  British,  decline,  remarks 435 

Davenport,  Iowa,  receipts  and  shipments  of  live  stock,  1904,  by  months 532 

Denmark — 

exports  of  animals  and  animal  products,  1903 428 

number  of  contagious  diseases  of  animals,  1904 .^ . . , . .  ,,^^- . . .  ^2 
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Delaware — 

losses  of  farm  animals,  1905 , ,  508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Denver — 

j         average  weight  of  ^ogs,  1895-1904 554 

receipts  and  shipments  of  live  stock,  1904,  by  months 533 

Des  Moines,  receipts  and  shipments  of  live  stock,  1904,  by  months 533 

Detroit,  receipts  and  shipments  of  live  stock,  1904,  by  months 534 

Diphtheria,  avian,  and  necrobacillosis,  description ,  106 

Dipping—- 

and  inspection  of  sheep,  1904 448 

of  cattle  for  scabies,  1904,  by  States 460 

of  sheep,  results,  1900-1904 449 

Dips  used  for  sheep  scab,  1904,  efficacy 454-457 

Diseases — 

contagious,  of  animals,  control , 9 

contagious,  of  animals  in  foreign  comitries,  article  by  John  Roberts 461-468 

of  animals,  report  on  miscellaneous  work 30 

of  goats,  remarks 351 

Distoma  found  in  carcasses  of  sheep,  1904 14 

Doe — 

remarks  on  breeding 352 

suggestions  for  management - 343 

Dog  herding  goats,  report 399 

Dogs—  ^ 

I         pedigree  record  book  and  name  of  secretary 521 

worrying  goats 362 

Dorset,  ]M.— 

article  on  "Virulence  of  human  and  bovine  tubercle  bacilli  for  guinea 

pigs  and  rabbits" 159-169 

B.  M.  Bolton  and   C.  N.  McBryde,  article  on   '*The  etiology   of  hog 

cholera" 138-159 

E.  A.  de  Schweinitz,  and  E.  C.  Schroeder,  article  on  "Comparative  viru- 
lence of  human  and  bovine  tubercle  bacilli  for  some  large  animals".  169-186 

Downers  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Dromedary,  number  imported  from  Mexico,  1904 18 

Dwarf  goat,  note 384 

East  Buffalo,  receipts  and  shipments  of  live  stock,  1904,  by  months 534 

Eciiinocuoccs  found  in  carcasses  of  sheep  and  hogs,  1904 13 

Eczema  found  in  carcasses  of  hogs,  1904 13 

Edema  found  in  carcasses  of  sheep  and  calves,  1904 14 

Eggs— 

and  poultry  in  Great  Britain,  annual  consumption 438 

and  poultry  in  United  Kingdom,  remarks 445 

and  poultry,  shipments  from  Petaluma,  Cal 318 

a  study  for  incubation 287 

average  price  received  in  San  Francisco,  1903, 1904 319 

butter,  cheese,  and  poultry  in  Kansas,  1899-1904 438 

cold  storage  in  Petaluma,  Cal 321 

description  of  incubation 290 

laying  competition  in  Australia 441 

number  and  value  of  exports,  1903,1904 471 

number  and  value  of  exports  to  Alaska,  1904 ,.  501 

number  and  value  of  exports  to  Hawaii,  1903, 1904 502 

number  and  value  of  exports  to  Porto  Rico,  1903, 1904 504 

number  and  value  of  imports  from  Alaska,  1903, 1904 502 

number  and  value  of  imports  into  United  Kingdom,  1904 477 

of  different  breeds  of  fowls,  period  of  incubation 291 

testing  for  age,  remarks 438 

value  of  imports,  1901-1904 472 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 483 

Egypt,  number  of  animals  exported  to  United  States,  1904 19 

Egyptian,  or  Nile,  breed  of  goats,  description 383 

Emaciation  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

England — 

and  Holland,  results  of  tuberculin  test  of  cattle  for  imT>ortatiQn..^-(T1^0CTT?^ 

report  on  tuberculin  test  of  cattle .?5. . .^"^ .^rf.y! .  d ^ 
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Eiaglish  goat,  description 379 

Enteritis  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Enzymes — 

digestive,  effect  of  preservatives,  note  on  experiments ^ 

in  cornstalks  and  tneir  relation  to  cornstalk  aiseaee,  article  by  T.  M.  Price.  66-75 

in  cornstalks,  methods  of  testing ,.  69-71 

Erysipelas  found  in  carcasees  of  hogs,  19«)4 13 

Exhibit  of  Bureau  of  Animal  Industry  at  Louisiana  Purchase  Exposition, 
article  by  James  M.  Pickens  and  J.  Avm.  Fink 40^-416 

Farcy  and  glanders.     (See  Glanders  and  farcy. ) 

Farm  animals.     (See  Animals,  farm.) 

Fats- 
animal,  quantity  and  value  of  imports  into  Germany  from  United  States, 

1903,1904 482 

animal,  value  of  imports  into  France,  1902-1904 485 

animal,  value  of  imports  into  Germany,  1902-1904 483 

Feathers — 

bed,  and  quills^,  value  of  imports  into  France,  1902-1904 485 

value  of  exports,  1903,1904 471 

value  of  exports  to  Alaska,  1903,  1904 501 

value  of  exports  to  Hawaii,  1903,  1904 502 

value  of  exports  to  Philippine  Islands,  1903,  1904 505 

value  of  exports  to  Porto  Rico,  1903,  1904 504 

val ue  of  imports,  1901-1 904 472 

value  of  imports  from  Hawaii,  1903,  1904 , 503 

Feed  for  goats,  proi)er  kind A 34S-351 

Feeding — 

poultry,  report  of  experiments 29 

standards  for  farm  animals  per  day,  1,000  pounds  live  weight 248 

standard  for  growmg  animals 248 

Feed  stuffs — 

common,  composition 244 

relative  money  value - ^ 245-247 

values ^-. 254 

Fences  for  goats,  description 347 

Fertilizer,  animal,  value  of  imports  into  France,  1902-1904 486 

Fever,  Texas,  report  of  investi^tions  by  Bureau 25 

Fink,  J.  Wm.,  and  James  M.  Pickens,  article  on  **  Exhibit  of  Bureau  of  Animal 
Industry  at  Louisiana  Purchase  Exposition" 406-416 

Flavor  and  odor  of  goat's  milk ^ 334 

Flesh  of  the  goat  as  food,  remarks 359 

Florida — 

losses  of  farm  animals,  1905 508 

num  ber,  average  price,  and  value  of ' torn  animals,  1904 506 

Flukes,  h vdatids,  etc. ,  found  in  carcasses  of  sheep,  1904 14 

Foal,  Irish  hunter,  feeding  and  management 220 

Foot-and-mouth  disease — 

description  in  relation  to  sheep 132 

localities  and  farms  infected  in  Germany,  1904 463 

number  of  cases  in  Denmark,  1904 462 

number  of  cases  in  Great  Britain,  1900-1903 > 464 

number  of  cases  in  Italy,  1904 466 

number  of  cases  in  Netherlands,  1904 467 

number  of  outbreaks  in  France,  1904 463 

number  of  premises  affected  in  Hungary,  1904 465 

Foot-rot — 

number  of  cases  in  Belgium,  1904 461 

of  cattle,  description 101 

of  sheep,  article  by  John  R.  Mohler  and  Henry  J.  Washburn 117-137 

of  sheep,  course  and  susceptibility >  121 

of  sheep,  differential  diagnosis ^ — 129 

of  sheep,  historical  review 117 

of  sheep,  infective  character 122 

of  sheep,  infectiveness,  experimenta ^ 1 23 

of  sheep,  number  of  cases  m  Netherlandsy  1904 467 

of  sheep,  prevention I  133 

of  sheep,  result  of  investigations i-^sgRiseg  *»¥  ^^^O^OQ  IC  19 
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of  sheep,  symptoms 102 

of  sheep,  symptoms  and  lesions 119 

of  sheep,  treatment 134 

Fort  Worth,  Tex.,  receipts  and  shipments  of  live  stock.  1904,  by  months 635 

Fouls,  or  purulent  inflammation  of^interdigital  space,  description 130 

Fowls — 

and  birds,  tapeworms  affecting,  symptoms  and  pathology 269 

different  breeds,  period  of  incubation  of  ^gs 291 

infected  by  tapeworms,  prevention 270 

France — 

imports  of  horses,  cattle,  and  meat,  1902, 1904 444 

milk-powder  factory,  remarks 437 

number  and  value  of  imports  of  horses  from  United  States,  1904 476 

number  of  contagious  diseases  of  animals,  1904 463 

quantity  and  value  of  imports  of  animals  and  animal  products  from  United 

States,  1903,  1904 484 

trade  in  American  meats,  remarks ^ 426 

value  of  imports  of  animals  and  animal  products,  1902-1904 486 

Galalith  from  skim  milk,  remarks 438 

Game  and  poultry.     (See  Poultry  and  game.) 

Gangrene  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Gassenay  breed  of  goats,  description 374 

Geese,  value  of  imports  into  Germany,  1902-1904 483 

Georgia — 

losses  of  farm  animals,  1905 508 

number,  aVferage  price,  and  value  of  farm  animals,  1904 506 

Germany — 

consumption  of  butter,  remarks 436 

glazed  butter,  remarks 436 

goat  keeping,  remarks  by  authorities -. 326 

imports  of  animal  products  from  Argentina,  1899-1902 430 

imports  of  horses,  1899-1901 418 

localities  and  farms  affected  with  contagious  diseases  of  animals,  1904 463 

necessity  of  American  meat,  remarks 425 

number  and  value  of  imports  of  animals  and  animal  products  from  United 

States,  1903,  1904 481 

number  and  value  of  imports  of  horses  from  United  States,  1904 475  , 

number  of  animals  exported  to  United  States,  1904 19 

production  of  canned  meat,  remarks 426 

value  of  goats  and  goat  products,  1892 324 

value  of  imports  of  animals  and  animal  products,  1902-1904 482 

Gid  in  sheep  in  United  States,  report  of  investigations  by  Bureau 20 

Glanders  and  farcy — 

localities  and  farms  affected  in  Germany,  1904 463 

number  of  cases  in  Belgium,  1904 461 

number  of  cases  in  Denmark,  1904 462 

number  of  cases  in  Great  Britain,  1900-1903 464 

number  of  cases  in  Italv,  1904 466 

number  of  cases  in  Netherlands,  1904 467 

number  of  outbreaks  in  France,  1904 463 

number  of  premises  infected  in  Hungary,  1904 465 

Glanders,  report  of  Bureau 27 

Glasgow,  number  of  animals  inspected  at  landing  and  number  lost  in  transit, 

1904 17 

Gloves — 

goatskins  and  morocco  leather,  quantity  and  value  of  imports,  1896-1904  .  495 

value  of  imi)ort8,  1904,  by  countries 496 

Glue- 
quantity  and  value  of  exports,  1903,  1904 471 

quantity  and  value  of  exports  to  Alaska,  1903,  1904 501 

quantity  and  value  of  exports  to  Hawaii,  1903,  1904 502 

quantity  and  value  of  exports  to  Philippine  Islands,  1903,  1904 505 

quantity  and  value  of  exports  to  Porto  Kico,  1903,  1904 504 

quantity  and  value  of  imports  into  United  Kingdom,  1904 478 

stock  and  hide  cuttings,  value  of  imports,  1901-1904 472 

value  of  imports,  1901-1904 -f^-r^r^   '"'^ 

value  of  imports  into  Germany,  1902-1904 1  i£Uty^i  apy .V7,viO 


INDEX.  615 

Goafc—  Page- 
Angora,  industry,  notes  by  George  Fayette  Thompson 394-399 

do^,  report  of  herding 399 

hair,  value  of  imports  into  France,  1902-1904 486 

raising  in  Mexico,  remarks 442 

raisers  recognized,  note 399 

Goats — 

and  cow's  milk,  composition 333 

and  goat  products  of  Germany,  value  in  1892 324 

Angora,  at  Louisiana  Purchase  Exposition,  report  of  juror 394-396 

Angora,  in  Porto  Rico  and  Cuba,  report 398 

Angora,  in  South  Africa,  methods  ol  judging 400 

Angora,  shedding,  remarks 402 

Angora,  South  African  register 404 

as  brushwood  destroyers 360 

diseases  affecting,  remarks 351 

flesh  as  food 359 

hair.  Quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

herded  by  a  dog,  report 399 

immunitjr  from  .tuberculosis 341 

lost,  surviving  the  winter 398 

milch,  description  of  breeds 364-386 

milch,  importations 362 

milfch,  in-and-in  breeding 355 

milch,  lactation  period 335 

milch,  management 343 

milch,  number  in  Switzerland,  1901 324 

milch,  operation  of  milking,  description 336 

milch,  proper  feeding 348-351 

milk  butter,  composition 340 

milk  cheese,  remarks 339 

milk,  flavor  and  odor 326 

of  Abyssinia,  remarks 442 

prices  in  Switzerland 398 

South  African,  prohibitive  export  duty 398 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 483 

worried  by  dogs 362 

Goatskins — 

Angora  and  mohair,  imports,  1901-1904 396 

morocco  leather  and  gloves,  quantity  and  value  of  imports,  1896-1904 495 

quantity  and  value  of  imports  into  United  Kingdom,  1904 478 

value  of  imports,  1901-1904 472 

value  of  imports  into  Germany,  1902-1904 482 

Goodpasture,  C.  O.,  article  on  **Rei)ort  of  work  against  scabies  of  sheep  and 
cattle,  1904^' 447,460 

Graham,  I.  D.,  article  on  "Alfalfa  for  growing  and  fattening  animals  in  Great 
Plains  region" 242-267 

Grease — 

and  oil,  value  of  imports,  1901-1904 472 

and  other  soap  stock,  value  of  exports,  1903, 1904 471 

value  of  exports  to  Alaska,  1903, 1904 501 

value  of  exports  to  Hawaii,  1903, 1904 503 

value  of  exports  to  Philippine  Islands,  1903, 1904 505 

value  of  exports  to  Porto  Kico,  1903, 1904 504 

value  of  imports  from  Hawaii,  1903 503 

Great  Britain — 

annual  consumption  of  poultry  and  ^gs 438 

frozen-meat  trade,  1903,  1904 421^25 

number  of  animals  exported  to  United  States,  1904 19 

number  of  cases  of  contagious  diseases  of  animals,  1904 464 

Guggisberger  breed  of  goats,  description 374 

Hair— 

and  manufactures,  value  of  exports  to  Philippine  Islands,  1903, 1904 505 

and  wool,  value  of  imports  into  Germany,  1902-1904 483 

camel  and  alpaca,  value  of  imports  into  Germany,  1902-1904 483 

camel,  quantity  and  value  of  imports  into  United  Kingdom,  1904.yr7.^^  fH 
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of  goat,  value  of  imports  into  France,  1902-1904 485 

rabbit,  value  of  imjyorta  into  Germany,  1902-1904 483 

reindeer,  and  its  use*",  remarks 442 

valueof  exports,  1903,  1904 471 

value  of  exports  to  Hawaii,  1903,  1904 503 

valueof  exports  to  Porto  Rico,  1903,  1904 504 

valueof  imports,  1901-1904 472 

Hams — 

and  bacon,  quantity  and  value  of  imports  from  Alaska,  1903,  1904 502 

and  bacon,  value  of  imports  into  France,  1902-1904 485 

average  price  per  pound  of  exports,  1890-1905 486 

quantity  and  value  of  exports,  1896-1904 487 

quantity  and  value  of  exports,  1903,  1904 -. . .  471 

quantity  and  \^lue  of  exports,  1904,  by  countries 491 

quantity  and  value  of  exports  to  Alaska,  1903,  1904. 501 

quantity  and  value  of  exports  to  Hawaii,  1903,  1904 503 

quantity  and  value  of  exports  to  Philippine  Islands,  1903,  1904 505 

quantity  and  value  of  exports  to  Porto  liico,  1903,  1904 504 

quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904 476 

quantity  and  value  of  imports  from  Hawaii,  1903,  1904 503 

quantity  and  value  of  imports  into  France  from  United  States,  1903, 1904.  484 
quantity  and  value  of  imports  into  Germany  from  United  States,  19Q3, 

1904 481 

quantity  and  value  of  imports  into  United  Kingiiom,  1904 477 

value  of  imports  into  Germany,  1902-1904 482 

Harney  and  saddlery,  value  of  exports,  1904 497 

Harz  Mountain  breed  of  coats,  description 374 

Hawaii,  quantitv  and  value  of  imports  and  exports  of  animals  and  animal 

products  with  United  States,  1903,  1904 503 

Hernia  found  in  carcasses  of  sheep  and  hogs,  1904 13 

Hide  cuttings  and  glue  stock,  value  of  imports,  1901-1904 472 

Hides — 

and  manufactures,  value  of  exports  to  Alaska,  1903,  1904 501 

and  skins,  quantity  and  value  of  exports,  1903,  1904 *  471 

and  skins,  quantity  and  value  of  exports  to  Alaska,  1903 501 

and  skins,  quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904.  476 

and  skins,  quantity  and  value  of  imports  and  exports,  1896-1904 49 

and  skins,  quantity  and  value  of  imports  and  exports,  1904,  by  countries.  494 

and  skins,  quantity  and  value  of  imports  from  Alaska^  1903, 1904 502 

and  nkins,  quantity  and  value  of  imports  from  Hawaii,  1903, 1904 503 

and  skins,  quantity  and  value  of  imports  from  Porto  Rico,  1903, 1904 504 

and  skins,  quantity  and  value  of  imports  into  France  from  United  States, 

1903-1904 484 

and  skins,  quantity  and  value  of  imports   into  Germany  from  United 

States,  1903,1904 481 

and  skins,  value  of  imports,  1901-1904 472 

and  skins,  value  of  imports  into  France,  1902-1904 485 

and  skins,  value  of  imports  into  Germany,  1902-1904 482 

cuttings,  and  glue  stock,  value  of  imports,  1901-1904 472 

cuttings,  value  of  imports  into  France,  1902-1904 485 

ofcattle,  value  of  imports,  1901-1904 472 

of  cattle,  value  of  imports  into  Germany,  1902-1904 482 

quantitv  and  ^^lue  of  imports  into  United  Kingdom,  1904 477 

value  of  imports  into  Germany,  1902-1904 482 

Highland  cattle — 

article  by  John  Roberts 227-241 

block  test 237 

characteristics 229 

description 230 

feeding  and  management 232 

in  America,  remarks 240 

origin  and  history 228 

sales 238 

weight^,  etc 234 

Hinterwald  breed  of  goats,  description .  376 
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Hoerle,  Gustav  A.,  article  on  "A  oonMderation  of  mohair  and  mohair  grow- 
ing/'etc 400-405 

Hpg  cholera — 

and  swine  plague,  report  of  Bureau 27 

eharacteristica 145 

contagiousness  of  natural  disease 143 

etiology,  article  by  M.  Dorset,  B.  M.  Bolton,  C.  N.  McBryde 138-158 

expenmentfl  with  cultures 146 

experiments  with  diseased  blood  free  from  J5.  clwlene  sins 150 

experiments  with  filtered  blood 151 

general  conclusions  of  experiments 155 

mfectiousness  of  blood 141 

immunity  of  hogs  recovered  from 145 

natiiral  disease 139 

preliminary  remarks  on  etiology 138 

Hogs— 

and  cattle,  Kassian  association  for  breeding,  remarks 421 

average  weight  at  leading  cities,  1895-1904 553 

losses,  1905,  by  States 508 

number  and  causes  of  condemnation  of  carcasses,  1904 13 

number  and  value  of  exports,  1903,  1904 471 

number  and  value  of  exports,  1904,  by  countries 475 

number  and  value  of  exports  to  Alaska,  1903,  1904 501 

number  and  value  of  exports  to  Hawaii,  1903,  1904 502 

number  and  value  of  exjjorts  to  Philippine  Islands,  1903,  1904 505 

number  and  value  of  exports  to  Porto  llico,  1903,  1904 .*..  504 

number  and  value  of  imports  and  exports,  1896-1904 474 

•     numl)er,  average  price,  and  value,  1904,  by  States 507 

number  inspected  at  nlaughter,  1894-1904 14 

number  of  antemortoni  and  postmortem  inspections,  1904 12 

number  registered  in  I '  nited  States,  1904,  and  book  of  record 517 

price  per  hundredweight  at  leading  citicis 555-558 

receipts  and  shipments,  1902-1904 524 

receipts  and  shipments  at  stock  centers,  1904 525 

receipts  and  shipments  at  stock  centers,  1904,  by  months 527-552^ 

recovered  from  hog  cholera,  immimity 145 

pedigree  record  book  and  name  of  secretary.. 521 

price  per  hundredweight  at  Chicago  and  Omaha,  1904,  by  months 556 

purebred,  number  of  importations,  1904 18 

value  of  alfalfa  as  a  feed 261 

^■alue  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germanv,  1902-1904 483 

Holland— 

and  England,  results  of  tuberculin  test  of  cattle  for  importation > .  23 

withdrawal  of  quarantine  of  cattle 19 

Hoofs.     (See  Bones,  hoofs,  etc ) 

Horns.    (See  also  Bones,  hoofs,  etc.) 

of  goats,  discussion 361 

Horsehair — 

quantity  and  value  of  imports  into  Germany  from  United  States,  1903, 

1904 481 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904. 483 

Horaehides,  value  of  imports  into  Germany,  1902-1904 482 

Horse,  sheep,  and  cattle  scab,  efforts  for  eradication 9 

Horses  - 

affected  with  venereal  disease,  eradication 10 

and  mules,  receipts  and  shipments,  1902-1904 524 

and  mules,  receipts  and  shipments  at  stock  centers,  1904 525 

and  mules,  receipts  and  shipments  at  stock  centers,  1904,  by  months. .,  527-552 

breeding  in  Italy,  aid  given  by  Government 417 

cattle,  and  meat  in  France,  imports,  1902,  1903 444 

imports  and  exports,  1901-1904,  average  price 474 

imports  by  Germanv,  1899-1901 418 

losses,  1905,  by  States 508 

number  and  value  of  exports,  1903,  1904 471 
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number  and  value  of  exports,  1904,  by  countries 475 

number  and  value  of  exports  to  Alaska,  1903, 1904 601 

number  and  value  of  exports  to  Hawaii,  1903,  1904 502 

number  and  value  of  exports  to  Porto  Rico,  1903,  1904 604 

number  and  value  of  exports  to  United  Kingdom,  1903,  1904 476 

number  and  value  of  imports  and  exports,  1896-1904 474 

number  and  value  of  imports  from  Hawaii,  1903,  1904 503 

number  and  value  of  imports  of  horses  into  France  from  United  States, 

1904 484 

number  and  value  of  imports  into  Grermany  from  United  States,  1903, 

1904 481 

number  and  value  of  imports  into  United  Kingdom,  1904 477 

nrunber,  average  price,  and  value,  1904,  by  States 606 

number  exported  from  Mexico,  1904,  by  countries 18 

number  imported  from  Mexico,  1904 18 

number  inspected  at  landing  in  London,  Liverpool,  and  Glasgow,  and 

number  lost  in  transit,  1904 17 

number  inspected  at  slaughter,  1899-1903 14 

number  registered  in  United  States,  1904,  and  book  of  records 515 

of  Abyssinia,  remarks 417 

price  per  hundredweight  at  Chicago  and  Omaha,  1904,  by  months 558 

value  of  alfalfa  as  a  feed 255 

value  of  imports,  1901-1904 472 

value  of  imports  from  Alaska,  1903, 1904 502 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 483 

Hungarian  breed  of  goats,  description 377 

Hungary,  number  of  premises  infected  with  contagious  diseases  of  animals, 
1904 465 

Hunter  horse — 

breeding  in  Ireland,  beneficial  factors 212-217 

breeding  in  Ireland,  detrimental  factors 209-212 

breeding  in  Ireland,  remarks 187-189 

description 193 

development  and  education  in  Ireland 222 

feeding  and  management  of  brood  mare  in  Ireland 219 

feeding  and  management  of  colts  in  Ireland 221 

feeding  and  management  of  foal  in  Ireland 220 

feeding  and  mangement  of  stallion  in  Ireland 218 

industry  in  Ireland,  importance 189-193 

methods  practiced  in  production  in  Ireland 199-206 

points  to  be  observed  m  production 196-199 

production  in  Ireland,  article  by  Willard  John  Kennedy 187-225 

production  in  Ireland,  methods  of  breeding 206-212 

sources  of  demand  in  Ireland 223-225 

Hydatids,  flukes,  etc.,  found  in  carcasses  of  sheep,  1904 14 

Iceland,  number  of  animals  exported  to  United  States,  1904 , 19 

Idaho — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 507 

Infection  with  tuberculosis  by  exposures,  danger,  article  by  E.  C.  Schroeder 
and  W.  E.  Cotton 44-^ 

Illinois — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Immunity  of  goats  from  tuberculosis 341 

Importations  of  milch  goats 362 

In-and-in  breeding  of  milch  goats,  remarks 355 

Incubation — 

and  incubators,  article  by  Richard  H.  Wood 286-316 

a  study  of  eggs 287 

of  eggs,  description 290 

of  eggs  of  different  breeds  of  fowls,  period 291 

Incubator — 

consideration  of  parts 292-302 

good  points,  remarks 303 
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hot  air,  and  hot  water,  description 292 

how  to  operate 304-314 

Ij  nportance 286 

suggestions  for  running 314 

Incubators — 

and  incubation,  article  by  Richard  H.  Wood 286-316 

descriotions  of  kinds 291 

some  aefects 302 

Indiana — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Indianapolis,  receipts  and  shipments  of  live  stock,  1904,  by  months 535 

Indian  Territory — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 507 

Inflammation,  purulent,  of  interdigital  space,  or  fouls,  description 130 

Inspection — 

microscopic,  of  pork,  1904 16 

of  cattle,  for  scabies,  1904,  by  States 459 

of  export  meats,  1904 15 

of  imported  animals,  1904 18 

of  meat,  report  for  1891-1904 10 

of  meat,  report  for  1904 10 

of  vessels  and  export  animals,  1904 16 

Inspections — 

and  dippings  of  sheep,  1900-1904 448 

antemortem  and  postmortem,  1904 12 

microscopic,  cost,  1904 16 

of  American  and  Canadian  animals  for  export,  1904 17 

Interdigital  space,  puruleut  inflammation  affecting,  or  fouls,  description 130 

Iowa — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Ireland — 

breeding  of  hunter  horse,  detrimental  factors 209-212 

breeding  of  hunter  horse,  remarks 187-189 

development  and  education  of  hunter  horses 222 

factors  beneficial  to  breeding  hunter  horse 212-217 

importance  of  horse  industry 189-193 

methods  of  breeding  hunter  horse 206-212 

methods  of  feeding  and  management  of  hunter  brood  mare 219 

methods  of  feeding  and  management  of  hunter  horse  colts 221 

methods  of  feeding  and  management  of  hunter  horse  foals 220 

methods  of  feeding  and  management  of  hunter  stallion 218 

production  of  hunter  horse,  article  by  Willard  John  Kennedy 187-225 

sources  of  demand  for  hunter  horse 223-225 

Irish  breed  of  goats,  description 380 

Italy- 
aid  given  by  Government  to  horse  breeding 417 

number  of  animals  exported  to  United  States,  1904 19 

number  of  cases  of  contagious  diseases  of  animals,  1904 466 

Japan,  live-stock  industry,  remarks 419 

Jaundice  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Jersey  City,  receipts  and  shipments  of  live  stock,  1904,  by  months 536 

Kansas — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

production  of  butter,  cheese,  poultry,  and  eggs,  1896-1905 438 

Kansas  City — 

average  hundredweight  of  hogs,  1895-1904 553 

receipts  and  shipments  of  live  stock,  1904,  by  months 536 

Kennedy,  Willard  John,  article  on  **  Hunter  horse  production  in  Ireland  *' .  187-225 

Kentucky — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 
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Kidft—  P»««« 

method  of  raising 354 

number  at  a  birth , 353 

treatment  in  Switzerland 389 

Knoxville,  receipts  and  shipments  of  live  stock,  1904,  by  months 537 

lactation  periods  of  goats 335 

Lambs — 

and  sheep,  British  and  foreign,  arrivals  in  London,  1904 480 

and  sheep,  British,  arrivals  in  London,  and  values,  1880-1904 480 

and  sheep,  number  and  value  of  imports  into  United  Kingdom,  1904 477 

value  of  imports  into  Germany,  1902-1904 483 

I^n^ensalzaer  breed  of  goats,  description 373 

Lard— 

and  lard  compounds,  quantity  and  value  of  exports  to  Alaska,  1903,  1904.  501 
and  lard   compounds,  quantity  and  value  of  exports  to  Hawaii,   1903, 

1904 503 

and  lard  compounds,  quantity  and  value  of  exports  to  Philippine  Islands, 

1903,1904 505 

and  lard  compounds,  quantity  and  value  of  exports  to  Porto  Rioo,  1903, 

1904 504 

average  price  \>er  pound  of  exports,  1896-1905 486 

compounds  and  substitutes,  quantity  and  value  of  exports,  1903,  1904 471 

compounds,  quantity  and  value  of  exports,  1 904,  by  countries  .- 492 

oil,  quantity  and  value  of  exports,  1903,  1904 471 

oil,  quantity  and  value  of  exports  to  Alaska,  1903, 1904 501 

oil,  quantity  and  value  of  exports  to  Hawaii,  1903,  1904 503 

oil,  quantity  and  value  of  exports  to  Phihppine  Islands,  1903,  1904 605 

oil,  quantity  and  value  of  exports  to  Porto  Rico,  1903,  1904 504 

quantity  of  exports,  1896-UK)4 487 

quantity  and  value  of  exports,  1903,  1904 471 

quantity  and  value  of  exports,  1904,  by  countries t 491 

quantity  and  value  of  exports  to  (Jermany,  1903,  1904 481 

quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904 476 

quantity  and  value  of  imi>orts  from  Hawaii,  1903,  1904 503 

quantity  and  value  of  imports  into  France,  1903,  1904 484 

quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 483 

Lawler,  P.  H.,  article  on  ^'Poultry  industry  of  Petaluma,  Cat'* 316-322 

Leather— 

and  leather  manufactures,  quantity  and  value  of  imports  and  exports, 

1904 496 

and  leather  manufactures,  value  of  imports  and  exports,  1896-1904 495 

morocco,  goatskins,  and  gloves,  quantity  and  value  of  imports,  1896-1904. .  495 

quantity  and  value  of  exports,  1903,  1904 471 

quantity  and  value  of  exports  to  Alaska,  1903,  1904 501 

quantity  and  value  of  exports  to  Hawaii,  1903,  1904 503 

quantity  and  value  of  exports  to  Philippine  Islands,  1903,  1904 505 

quantity  and  value  of  exports  to  Porto  Rico,  liK)3,  1904 504 

quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904 476 

quantity  and  value  of  imports  into  Germany  from  United  States,  1903, 

1904 481 

quantity  and  value  of  imports  into  United  Kingdom,  1904 478 

value  of  imports,  1901-1904 472 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  France  from  Unite<l  States,  1903,  1904 484 

value  of  imports  into  Germany,  1902-1904 482 

Llama,  alpaca,  and  vicuna  hair,  quantity  and  value  of  imports  into  United* 

Kingdom,  1904 477 

Liverpool,  number  of  animals  inspected  at  landing  and  number  lost  in  transit, 

1904 17 

Livestock —    (iSee  also  Ammals.) 

associations  and  the  markets 513-617 

industry  in  Japan,  remarks 419 

in  Mexico,  number  and  value,  1903 419 

in  Montana,  affected  with  parasites,  report  of  Bureau 30 

monthly  receipts  and  shipments  at  stock  centers,  1904 f^ Wr^ 
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Live  stock — Continued.  ^ts^ 

number  registered  in  United  States  and  book  of  record 615-517 

receipts  and  shipments,  1902-1904 524 

receipts  and  shipments  at  stock  centers,  1904 525 

State  breeders*  association,  list  and  names  of  secretaries 522 

weights  and  prices  at  leading  cities,  1895-1904 553-558 

London — 

arrivals  and  values  of  British  sheep  and  lambs,  1880-1904 480 

arrivals  of  British  and  foreign  sheep  and  lambs,  1904 480 

arrivals  of  British  cattle,  1880-1904 479 

arrivals  of  Canadian  cattle,  1904 479 

number  of  animals  inspected  at  landing  and  lost  in  transit,  1904 17 

Los  Angeles,  receipts  and  shipments  of  live  stock,  1904,  by  months 537 

Louisiana — 

losses  of  farm  animals,  1905 508 

number,  average  j^rice,  and  value  of  farm  animals,  1904 506 

Purchase  Exposition,  exhibit  of  Bureau  of  Animal  Industry,  article  by 

James  M.  Pickens  and  J.  Wm.  Fink 406-416 

report  of  juror  on  Angora  goats 394-896 

Louisville,  receipts  and  shipments  of  live  stock,  1904,  by  months 538 

McBryde,  C.  N.,  M.  Dorset,  and  B.  M.  Bolton,  article  on  the  **The  etiology 
of  hog  cholera'' 138-158 

Maine — 

losses  of  farm  animals,  1905 * 508 

number,  average  price,  and  value  of  farm  animals,  1904 606 

Maladie  du  coit,  number  of  cases  in  Italy,  1904 466 

Malignant  catarrhal  fever — 

number  of  cases  in  Denmark,  1904 462 

number  of  cases  in  Norway,  1904 467 

Mallein,  distribution  of  doses,  1904 28 

Maltese  bree<l  of  goats,  description 365-367 

Mamber  breed  of  goats,  description 386 

Mammitis  found  in  carcasses  of  sheep,  1904 13 

Marasmus  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Mare,  hunter  brood,  feeding  and  management  in  Ireland 219 

Margarine — 

quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 483 

Marshalltown,  Iowa,  receipts  and  shipments  of  live  stock,  1904,  by  months. ..  538 

Maryland — 

losses  of  farm  animals,  1905 508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Mason  City,  Iowa,  receipts  and  shipments  of  live  stock,  1904,  by  months 539 

M  assachusetts — 

losses  of  farm  animals,  1905 508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Meal,  alfalfa,  value 255 

Measles  found  in  carcasses  of  hogs,  1904 13 

Meats — 

American,  in  France,  remarks 426 

American,  in  Germany,  remarks 425 

and  dairy  products,  average  price  per  pound  of  exports,  1896-1905 486 

and  dairy  products  in  United  Kingdom,  production  and  consumption 435 

and  meat  products  and  dairy  products,  quantity  and  value  of  exports, 

1896-1904 487 

and  meat  products  and  dairy  products,  quantity  and  value  of  exports, 

1904 489 

and  meat  products,  quantity  and  value  of  imports  into  Germany  from 

United  States,  1903,  1904 481 

and  meat  products,  value  of  imports  into  France,  1902-1904 485 

and  meat  products,  value  of  imports  into  Germany,  1902-1904 482 

Argentine,  in  Belgium,  remarks 427 

canned,  and  extracts,  value  of  imports  into  France,  1902-1904 485 

canned,  and  extracts,  value  of  imports  into  Germany,  1902-1904 483 

canned,  production  of,  Germany,  remarks 426 

cattle,  and  horses  in  France,  imports,  1902-1904 {^r\''r\n  ^^ 
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Meats — Continned.  Page- 
export,  number  of  inspections,  1904 15 

export,  quantity  inspected,  1898-1904 : 15 

frozen,  exports  from  New  Zealand,  1882-1903 431 

frozen,  trade  of  Argentina 429 

frozen,  trade  with  Great  Britain,  1903,  1904 421-425 

horses,  and  cattle  in  France,  imports,  1902-1903 444 

inspection,  report,  1891-1904 10 

inspection,  report  of  1904 " 11 

products  (not  specified ),  value  of  exports,  1896-1905 488 

products,  quantity  and  value  of  exports,  1903, 1904 471 

products,  quantity  and  value  of  exports  to  Alaska^  1903, 1904 501 

products,  quantity  and  value  of  exports  to  Hawaii,  1903, 1904 503 

products,  quantity  and  value  of  exports  to  Philippine  Islands,  1903, 1904.  505 

products,  quantity  and  value  of  exports  to  Porto  Kico,  1903, 1904 504 

products,  quantity  and  value  of  exports  to  United  Kingdom,  1903, 1904..  476 

products,  quantity  and  value  of  imports  from  Alaska,  1903, 1904 502 

products,  quantity  and  value  of  imports  from  Hawaii,  1903, 1904 503 

products,  value  of  imports,  1901-1904 472 

quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

quantity  imported  into  United  Kingdom,  1890-1904 478 

Melanosis  found  in  carcasses  of  sheep  and  calves,  1904 14 

Metritis —  . 

found  in  carcasses  of  cattle,  sheep,  and  hogs,  1904 13 

necrotic,  description 101 

Mexico — 

dairy  methods  employed,  remarks 436 

goat  raising,  remarks 442 

number  and  value  of  imports  of  cattle,  hogs,  horses,  and  sheep,  1904 475 

number  and  value  of  live  stock,  1903 419 

number  of  animals  exported,  1904,  by  countries 18 

number  of  animals  exported  to  United  States,  1904 19 

Michigan — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 .' 506 

Microscopic  inspection  of  pork,  1904 16 

Milch  cows,  number,  average  price,  and  value,  1904,  by  States 506 

Milch  goats — 

best  breeds  of  Switzerland 387 

information  concerning,  article  by  George  Fayette  Thompson 323-393 

of  Switzerland,  article  by  F.  S.  Peer 387-391 

Milk- 
condensed,  quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

condensed,  value  of  imports  into  France,  1902-1904 485 

of  goats  and  cows,  comparison 333 

of  goats,  characteristics 331 

of  goats,  consideration 328 

of  goats,  flavor  and  odor 334 

of  goats,  production  and  value  in  Switzerland,  1901 324 

of  goats,  remarks  by  authorities 330 

of  goats,  yield,  discussion 331-333 

powder  factory  in  France 437 

skim,  in  manufacture  of  galalith 438 

value  of  exports,  1896-1905 488 

value  of  exports,  1903, 1904 471 

value  of  exports,  1904 493 

value  of  exports  to  Alaska,  1904 502 

value  of  exports  to  Hawaii,  1903,  1904 503 

value  of  exports  to  Philippine  Islands,  1903,  1904 505 

value  of  exports  to  Porto  Rico,  1903,  1904 504 

value  of  imports,  1901, 1904 472 

value  of  imports  from  Alaska,  1903, 1904 502 

value  of  imports  from  Hawaii,  1903, 1904 503 

value  of  imports  into  Germany,  1902-1904 483 

Milking  of  goats,  description  of  operation 336 

Milwaukee,  receipts  ana  shipments  of  live  stock,  1904,  by  months 539 
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Minnesota —  Page. 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Mississippi — 

losses  of  farm  animals,  1905 508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Missouri — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Mohair — 

and  alpaca  yarn,  value  of  imports  into  Germany,  1902-1904 484 

and  Angora  goatskins,  imports,  1901-1904 396 

and  mohair  growing,  etc. ,  article  by  Gustav  A.  Hoerle 400-405 

quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

value  of  imports  into  France,  1902-1904 485 

yield  and  prices  at  Louisiana  Purchase  Exposition 397 

Mohler,  John  R. — 

and  George  Bvron  Morse,  article  on  ** Bacillus  nccrophorus  and  its  economic 

importance^' 76-116 

and  Henry  J.  Washburn,  article  on  *  *  Foot-rot  of  sheep  " 117-137 

Montana — 

losses  of  farm  animals,  1905 509 

.   number,  average  price,  and  value  of  farm  animals,  1904 506 

report  of  investigations  of  parasites  of  live  stock 30 

Morocco  leather,  goatskins,  and  gloves,  quantity  and  value  of  imports,  1896- 

1904 495 

Morse,  George  Byron^  and  John  R.  Mohler,  article  on  ^^BaciUus  necrophorus 

and  its  economic  importance*' 76-116 

Mules — 

and  asses,  value  of  imjwris  into  German v,  1902-1904 483 

and  cattle,  American,  in  northern  Brazil,  note 421 

and  horses,  receipts  and  shipments,  1902-1904 524 

and  horses,  receipts  and  shipments  at  stock  centers,  1904,  by  months  ..  527-552 

number  and  value  of  exports,  1903, 1904 471 

number  and  value  of  exports,  1904 475 

number  and  value  of  exports  to  Alaska,  1903,  1904 501 

number  and  value  of  exports  to  Hawaii,  1903, 1904 502 

number  and  value  of  exports  to  Porto  Rico,  1903,  1904 504 

number  and  value  of  imports  and  exports,  1896-1904 474 

number,  average  price,  and  value,  1904,  by  States 506 

number  exported  from  Mexico,  1904,  by  countries 18 

number  imported  from  Mexico,  1904 18 

receipts  and  shipments  at  stock  centers,  1904 525 

value  of  imports  into  France,  1902-1904 495 

Mutton — 

quantity  and  value  of  exports,  1896-1904 487 

quantity  and  value  of  exports,  1903, 1904 471 

quantity  and  value  of  exports,  1904,  by  countries 492 

quantity  and  value  of  exports  to  Alaska,  1903,  1904 501 

quantity  and  value  of  exports  to  Hawaii,  1903,  1904 503 

quantity  and  value  of  exports  to  Porto  Rico,  1903,  1904 504 

quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 482 

Nashville,  receipts  and  shipments  of  live  stock,  1904,  by  months 540 

National  Stock  Yards,  111.,  receipts  and  shipments  of  live  stock,  1904,  by 

months 540 

Nebraska — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 50Q 

Nebraska  City,  receipts  and  shipments  of  live  stock,  1904,  by  months 541 

Necrobacillosis— 

and  avian  diphtheria,  description 106 

and  parasitism,  remarks 97 

general  prophylaxis ^ Ill 

general  therapeutics 112 


H. 


Doc.  467,  58-3 il  uigmzea  Dy  GoOgk 


624        BUREAU  OF  ANIMAL  INDUSTRY 2l8t  ANNUAL  REPORT. 

Necrobacillosis — Continued.  P«««. 

in  rabbits  and  guinea  pigs 93 

of  digestive  tract,  description 95 

of  hoof,  description, 94 

of  the  skin,  description 90-93 

Necrophorus  bacillus.     (See  Bacillus  necrophorus. ) 

Necrosis  multiple,  in  liverj  lungs,  and  other  viscera 104 

Necrotic  metritis,  description 101 

Necrotic  omphalophlebitis,  description 100 

Necrotic  stomatitis — 

description 97-99 

stomatitis  of  calves  and  pigs,  investigations  by  Bureau 26 

Necrotic  vaginitis,  description 103 

Nephritis  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Netherlands,  number  of  cases  of  contagious  diseases  of  animals,  1904 467 

Nevada — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 507 

New  Brighton,  Minn.,  receipts  and  shipments  of  live  stock,  1904,  by  months.  541 

New  Hampshire — 

losses  of  farm  animals,  1905 508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

New  Haven,  CJonn.,  receipts  and  shipments  of  live  stoclc,  1904,  by  months  ...  541 

New  Jersey — 

losses  of  farm  animals,  1905 508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

New  Mexico — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 ,...  507 

Newport  News,  Va.,  receipts  and  shipments  of  live  stock,  1904,  by  months ...  542 

New  York  City,  Boston^  and  Philadelphia,  imports  of  wool,  1904,  by  countries.  433 

New  York — 

losses  of  farm  animals,  1905 508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

New  Zealand — 

exports  of  animal  products,  1902-1904 431 

exports  of  frozen  meats,  1882-1903 431 

Nile,  or  Egyptian,  breed  of  goats,  description 383 

Norfolk,  Va. ,  receipts  and  shipments  of  live  stock,  1904,  by  months 543 

North  Carolina — 

losses  of  farm  animals,  1905 508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

North  Dakota — 

losses  of  farm  animals,  1905 509 

niunber,  average  price,  and  value  of  farm  animals,  1904 506 

Norway,  number  of  contagious  diseases  of  animals,  1904 467 

Nubian,  or  Abyssinian,  breed  of  goats,  description 380 

Oceania  and  A^ia.     (See  Asia  and  Oceania. ) 

Odor  and  flavor  of  goat*  s  milk 334 

Ohio- 
losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Oil- 

animal,  quantity  and  value  of  exports,  1903,  1904 471 

animal,  quantity  and  value  of  exports  %o  Philippine  Islands,  1903 505 

animal,  quantity  and  value  of  exports  to  Porto  Rico,  1 903,  1904 504 

oleo  and  oleomargarine,  quantity  and  value  of  exports,  1896-1904 488 

oleo,  average  price  per  pound  of  exports,  1896-1904 486 

oleo,  in  Turkey,  remarks 431 

oleo,  quantity  and  value  of  exports,  1903,  1904 471 

oleo,  quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904 476 

Oils  and  grease,  value  of  imports,  1901, 1904 472 

Oklahoma- 
losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 507 
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Oleo—  Pa«e- 

and  oleomargarine,  quantity  and  value  of  exports,  1904,  by  countries 492 

oil  and  oleomargarine,  quantity  and  value  of  exports,  189^1904 488 

oil,  average  price  per  pound  oi  exports,  1896-1904 486 

oil  in  Turkey,  remarks 431 

oil,  quantity  and  value  of  exports,  1903,  1904 471 

oil,  quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904 476 

quantity  and  value  of  imports  into  Germany  from  United  States,  1903, 

1904 482 

Oleomargarine — 

and  oleo  oil,  quantity  and  value  of  exports,  1896-1904 488 

and  oleo,  quantity  and  value  of  exports,  1904.  by  countries 492 

quantity  and  value  of  exports,  1903-1904 471 

quantity  and  value  of  exports  to  Alaska,  1903,  1904 601 

quantity  and  value  of  exports  to  Hawaii,  1903, 1904 603 

Omaha — 

average  weight  of  ho^,  1895-1904 554 

price  per  hundredweight  of  live  stock,  1904,  by  months 656-558 

Omphalophlebitis,  necrotic,  description 103 

Oregon — 

losses  of  farm  animals,  1905 609 

number,  average  price,  and  value  of  farm  animals,  1904 507 

Ottumwa,  Iowa,  receipts  and  shipments  of  live  stock,  1904,  by  months 643 

Oxen,  value  of  imports  into  Germany,  1902, 1904 483 

Palmitin,  stearin,  etc. ,  value  of  imports  into  Germany,  1902-1904 483 

Parasites  of  live  stock  in  Montana,  report  of  investigations 30 

Parasitism  and  necrobacillosis,  remarks  .: 97 

Parturition,  recent,  evidence  in  carcasses  of  cattle,  sheep,  and  hogs,  1904 13 

P4t6  de  foie  gras,  value  of  imports  into  France,  1902-1904 486 

Pedigree  record  association  in  United  States 618 

Peer,  F.  S.,  article  on  ** Milch  goats  of  Switzerland" 387-391 

Pennsylvania — 

losses  of  farm  animals,  1906 608' 

number,  average  price,  and  vfUue  of  farm  animals,  1904 606 

Peritonitis  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Persia,  methods  of  transportation 443 

Petaluma,  Cal. ,  poultry  industry,  article  by  P.  H.  Lawler 316-322 

Philadelphia — 

Boston,  and  New  York,  imports  of  wool,  1904,  by  countries 433 

receipts  and  shipments  of  live  stock,  1904,  by  months 644 

Philippine  Islands,  quantity  and  value  of  imports  and  exports  of  animals  and 

animal  products  with  United  States,  1904 605 

Pickens,  James  M.,  and  J.  Wm.  Fink,  article  on  **  Exhibit  of  Bureau  of  Ani- 
mal Industry  at  Ix>uisiana  Purchase  Exposition" 406-416 

Pigs— 

and  calves  affected  with  necrotic  stomatitis,  investigations  by  Bureau  ....  26 

sucking,  value  of  imports  into  Germany,  1902-1904 483 

Pleurisy  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Pleuro-pneumonia — 

localities  and  farms  affected  in  Germany,  1904 463 

number  of  cases  in  Great  Britain,  1904 465 

number  of  outbreaks  in  France,  1904 463 

Pneumonia  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Ponies,  number  exported  from  Mexico,  1904,  by  countries 18 

Pork- 
microscopic  inspection,  1904 16 

quantity  and  value  of  exports,  1904,  by  countries 491 

quantity  and  value  of  exports  to  Alaska,  1903,  1904 501 

quantity  and  value  of  exports  to  Hawaii,  1903, 1904 603 

quantity  and  value  of  exports  to  Philippine  Islands,  1903,  1904 505 

quantity  and  value  of  exports  to  Porto  Kico,  1903,  1904 604 

quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904 476 

quantity  and  value  of  imports  from  Alaska,  1903,  1904 602 

quantity  and  value  of  imports  into  France  from  United  States,  1903,  1904.  484 
quantity  and  value  of  imports  into  Germany  from  United  States,  1903, 

1904 481 

quantity  inspected  with  microscope  for  export,  1892-1904 ^. . .  16 
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Pork— Continued.  Pa«re. 

salt,  average  price  per  pound  of  exports,  1896-1905 486 

salted,  pickled,  fresh,  and  canned,  quantity  and  value  of  exports,  1896- 

1904 487 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 482 

Porto  Rico — 

and  Cuba,  report  on  Angora  goats 398 

number  of  animals  exported  to  United  States,  1904 19 

quantity  and  value  of  imports  and  exports  of  animals  and  animal  products 

with  United  States,  1903,  1904 504 

Portland,  Me.,  receipts  and  shipments  of  live  stock,  1904,  by  months 544 

Portland,  Oreg.,  receipts  and  shipments  of  live  stock,  1904,  oy  months 546 

Poultry — 

and  eggs,  shipments  from  Petaluma,  Cal 318 

and  eggs  in  Great  Britain,  annual  consumption 438 

and  eggs  in  United  Kingdom,  remarks y.  445 

and  game,  quantity  and  value  of  exports,  1896-1904 1 .  488 

and  game,  quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

and  game,  value  of  exports,  1903,  1904 471 

and  game,  value  of  exports,  1904 492 

and  game,  value  of  exports  to  Alaska,  1903,  1904 502 

and  game,  value  of  exports  to  Hawaii,  1903,  1904 503 

and  game,  value  of  exports  to  Philippine  Islands,  1903,  1904 505 

and  game,  value  of  exports  to  Porto  Kico,  1903,1904 504 

Club,  Utility,  laying  competition,  results 439 

eggSj  butter,  and  cheese  in  Kansas,  1899-1904 438 

feeding,  report  of  experiments 29 

industry  of  Petaluma,  Cal.,  article  bv  P.  H.  Lawler 316-322 

taoeworms  affecting,  life  history  and  source  of  infection 268 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 483 

Pregnancy  found  in  carcasses  of  cattle,  sheep,  and  hogs,  1904 13 

Price,  T.  M.,  article  on  "Enzymes  in  cornstalks  and  their  relation  to  corn- 
stalk disease" 66-75 

Prussia,  establishment  of  sausage  factories,  remarks 426 

Pulmonary  apoplexy  found  in  carcasses  of  sheep  and  calves,  1904 14 

Purulent  inflammation  of  interdigital  space,  or  fouls,  description 130 

Pyemia  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Pyrenean  breed  of  goats,  description 378 

Quarantine — 

against  Holland,  withdrawn 19 

at  ports  of  entry,  report  for  1904 18-20 

number  of  animals  imported  not  subject  to,  1904 19 

Queensland  dairy  statistics,  1903 437 

Quills  and  bed  feathers,  value  of  imports  into  France,  1902-1904 485 

Quincy,  111.,  receipts  and  shipments  of  live  stock,  1904,  by  months 545 

Rabbits- 
frozen,  industry  of  Australia,  1900-1903 443 

hair,  value  of  imports  into  Germany,  1902-1904 483 

quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

V.  sheep  in  Australia,  remarks 443 

Rabies — 

number  of  cases  in  Belgium,  1904 461 

number  of  cases  in  France,  1904 463 

number  of  cases  in  Great  Britain,  1904 465 

number  of  cases  in  Italy,  1904 466 

number  of  cases  in  Netherlands,  1904 467 

number  of  premises  infected  in  Hungary,  1904 465 

report  of  cases  by  Bureau 28 

Ransom,   B.    H.,  article  on  **  Tapeworms  of   American  chickens  and  tur- 
keys"   268-285 

Registration  associations  for  milch  goats 363 

Regulations  and  rules  of  Bureau  of  Animal  Industry  issued  in  1904 559-602 

Remdeer  hair  and  its  uses,  remarks 442 
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Rhode  Island—  Pa«e. 

losses  of  farm  animals,  1905 608 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Richmond,  Va.,  receipts  and  shipments  of  live  stock,  1904,  by  months 546 

Roberts,  John — 

article  on  **  Contagious  diseases  of  animals  in  foreign  countries" 461-468 

articleon  "  Highland  cattle  " 227-241 

article  on  **  Imports  and  exports  of  animals  and  animal  products" 469-505 

Rouge  t — 

number  of  cases  in  Denmark,  1904 462 

number  of  cases  in  France,  1904 463 

number  of  cases  in  Netherlands  and  Norway,  1904 467 

number  of  premises  infected  in  Hungarv,  1904 465 

Rules  and  regjulations  of  Bureau  of  Animal  Industry  issued  in  1904 559-602 

Russian  association  for  breeding  hogs  and  cattle,  remarks 421 

Saanen  breed  of  goats,  description 369 

Saddlery  and  harness,  value,  of  exports,  1904 497 

St.  Louis,  receipts  and  shipments  of  live  stock,  1904,  by  months 546 

Salt  Lake  City,  receipts  and  shipments  of  live  stock,  1904,  by  months 547 

San  Diego,  Cal.,  receipts  and  shipments  of  live  stock,  1904,  by  months 547 

San  Francisco,  average  price  paid  for  eggs,  1903, 1904 319 


and  sausage  meat,  quantity  and  v^lue  of  exports,  1896-1904 488 

and  sausage  meat,  quantity  and  value  of  exports,  1903,  1904 471 

and  sausage  meat,  quantity  and  value  of  exports,  1904 492 

and  sausage  meat,  quantity  and  value  of  exports  to  Philippine  Islands, 

1903,1904 , 505 

casings,  quantity  of  imports  into  Germany  from  United  States,  1903, 1904.  482 

casings,  value  of  exports,  1896-1904 488 

casings,  value  of  exports,  1903,  1904 471 

casings,  value  of  exports,  1904 492 

casings,  value  of  exports  to  Philippine  Islands,  1903 505 

casings,  value  of  imports,  1901-1904 472 

casings,  value  of  imports  into  France,  1902-1904 485 

casings,  value  of  imports  into  Germany,  1902-1904 483 

factories,  establishments  in  Prussia,  remarks 427 

quantity  and  value  of  exports  to  Alaska^  1903,  1904 ■    501 

quantity  and  value  of  exports  to  Hawaii,  1903,  1904 503 

value  of  exports  to  Porto  Rico,  1903,  1904 504 

value  of  imports  into  France,  1902-1904 485 

Saxony  breed  goats,  description 375 

Scab —    {See  also  Sheep  scab  and  Cattle  scab. ) 

number  of  cases  in  Ital  v,  1904 466 

number  of  cases  in  Netherlands,  1904 467 

number  of  premises  infected  in  Hungary,  1904 465 

of  cattle,  report  of  work  of  Bureau  against 458 

of  sheep,  cattle,  and  horses,  efforts  for  eradication 9 

of  sheep,  dips  used,  1904,  efficacy 454 

of  sheep,  number  of  dippings  and  results  in  AVyoming 449 

Scabies —    (See  also  Sheep  scab  and  Cattle  scab. ) 

found  in  carcasses  of  sheep  and  hogs,  1904 13 

found  in  sheep  and  hogs,  1904 13 

in  cattle,  inspections,  1904,  by  States 459 

in  cattle,  number  of  dippings,  1904 460 

in  cattle,  number  received  at  regular  stations,  1904 459 

in  sheep  and  cattle,  report  of  work  against,  1904,  article  by  C.  O.  Good- 
pasture   447-460 

in  sheep,  inspection,  1904,  by  States 452 

in  sheep,  number  received  at  regular  stations,  1900-1904 447 

Schroeder,  E.  C— 

and  W.  E.  Cotton,  article  on  **  Danger  of  infection  with  tuberculosis  by 

different  kinds  of  exposure" 44-65 

E.  A.  de  Schweinitz,  and  M.  Dorset,  article  on  **  Comparative  virulence  of 
human  and  bovine  tubercle  bacilli  for  some  large  animals  " 169-186 

Schwarzthal  breed  of  goats,  description 371 

Schwarzwald  breed  of  goats,  description 372 
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Schweinitz,  E.  A.  de—  Page. 
E.  C.  Bchroeder,  and  M.  Dorset,  article  on  *' Comparative  virulence  of 

human  and  bovine  tubercle  bacilli  for  large  animals " 169-186 

sketch  of  life 39-40 

Seattle,  receipts  and  shipments  of  live  stock,  1904,  by  months 548 

Septicemia  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Shedding  of  Angora  goats,  remarks 402 

Sheep — 

affected  with  foot-and-mouth  disease,  description 132 

affected  with  foot-rot.     (See  Foot-rot  of  sheep.) 

affected  with  gid  in  United  States,  report  of  investigations  by  Bureau 20 

and  cattle,  in  Buenos  Ayres,  number  in  1881, 1888, 1896-1900 420 

and  cattle,  scabies  affecting,  report  of  work  against  in  1904,  article  by 

C.  O.Goodpasture 447-460 

and  lambs,  British  and  foreign,  arrivals  in  London,  1904 480 

and  lambs,  British,  arrivals  in  London  and  values,  1880-1904 480 

and  lamb8,~number  and  value  of  imports  into  the  United  Kingdom,  1904.  477 

cattle,  and  horse  scab,  efforts  for  eradication 9 

dipping,  results,  1900-1904 449 

feeding  stations  in  United  States,  list  and  capacity 127 

imports  and  exports,  1901-1904,  and  average  price 473 

inspection  and  dippings,  1904 / 448 

inspection  for  scabies,  1904,  by  States 452 

losses,  1905,  by  States 1 508 

number  and  causes  of  condemnations,  1904 13 

number  and  value  of  exports,  1903, 1904 471 

number  and  value  of  exports,  1904,  by  countries 475 

number  and  value  of  exports  to  Alaska,  1903, 1904 501 

number  and  value  of  exports  to  Hawaii,  1903, 1904 502 

number  and  value  of  exports  to  United  Kingdom,  1903-1904 476 

number  and  value  of  imports  and  exports,  1896-1904 474 

number,  average  price,  and  value,  1904,  by  States 507 

number  imporSsd  from  Mexico,  1904 18 

number  in  Australasia,  1885-1902 432 

number  inspected  at  landing  at  London,  Liverpool,  and  Glaogow,  and 

number  lost  in  transit,  1904 17 

number  inspected  at  slaughter,  1892-1904 14 

number  of  antemortem  and  postmortem  inspections,  1904 12 

number  registered  in  United  States,  1904,  and  book  of  record 516 

number  slaughtered,  1897-1903 431 

number  slaughtered  in  Argentina,  1897-1903 431 

of  Abyssinia,  remarks 432 

pedigree  record  book  and  name  of  secretary 520 

price  per  hundredweight  at  Chicago  and  Omaha,  1904,  by  months 557 

purebred,  number  of  importations,  1904 18 

receiptsand  shipments,  1902-1904 524 

receipts  and  shipments  at  stock  centers,  1904 525 

receipts  and  shipments  at  stock  centers,  1904,  by  months 527-552 

value  of  alfalfa  as  a  feed 265 

value  of  imports,  1901-1904 472 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 483 

V.  rabbits  in  Australia,  remarks 443 

wounds  of  feet,  remarks 130 

Sheep  pox — 

number  of  cases  in  Italy,  1904 466 

number  of  outbreaks  in  France,  1904 463 

number  of  premises  infected  in  Hungary,  1904 465 

Sheep  scab —    (See  also  Scab  of  sheep. ) 

dips  used,  1904,  efficacv 454-457 

number  of  cases  in  Belgium,  1904 461 

number  of  cases  in  Great  Britain,  1900-1903 465 

number  of  dippings  and  results  in  Wyoming,  1904 449 

number  of  outbreaks  in  France,  1904 463 

number  received  at  regular  stations,  1900-1904 447 
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Sheepskins —  T^ge, 

quantity  and  value  of  importa  into  United  Kingdom,  1904 478 

value  of  imports  into  Germany.  1902-1904 482 

Shoddy,  quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

Shoes  and  boots.     (See  Boots  and  shoes. ) 

Sicilian,  or  Buttercup,  breed  of  chicken^  remarks 439 

Sioux  City — 

average  weight  of  hogs,  1895-1904 553 

receipts  and  shipments  of  live  stock,  1904,  by  months 548 

Skins  and  hides.     (&«  Hides  and  skins. ) 

Skins,  quantity  and  value  of  importa  into  United  Kingdom,  1904 478 

Slaughterhouse,  municipal,  at  Berlin,  remarks 446 

Soap  stock  and  grease,  value  of  exports,  1903, 1904 471 

Soil  and  climate  suitable  for  goat  raising 327 

South  Africa — 

methods  of  the  judging  of  Angora  goats 400 

notes  on  mohair  and  mohair  growing,  etc.,  by  Gustav  A.  Hoerle 400-405 

prohibitive  export  duty  on  goats 398 

register  for  Angora  goats 404 

South  America,  number  and  value  of  imports  of  cattle,  hogs,  horses,  and  sheep, 

from  United  States,  1904 475 

South  Carolina — 

losses  of  farm  animals,  1905 508 

number,  average  price,  and  value  of  farm  ammals,  1904 506 

South  Dakota- 
losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

South  Omaha,  receipts  and  shipments  of  live  stock,  1904,  by  months 549 

South  St.  Joseph,  receipts  and  shipments  of  Uve^tock,  1904,  by  months 549 

South  St.  Paul,  receipts  and  shipments  of  live  stock,  1904,  by  months 549 

South  San  Francisco,  receipts  and  shipments  of  live  stock,  1904,  by  months...  550 

Spain,  imports  and  exports  of  animal  products,  1903 426 

Spanish — 

goats,  remarks 379 

Maltese  goat,  description 386 

Stallion,  hunter  horse,  in  Ireland,  feeding  and  management 218 

Starkenburg  breed  of  goats*  description 374 

State  live  stock  breeders*  associations,  list  and  names  of  secretaries 522-523 

Stearin — 

and  tallow.     (See  also  Tallow  and  stearin. ) 

palmitin,  etc.,  value  of  imports  into  Germany,  1902-1904 483 

quantity  of  imports  into  Germany  from  United  States,  1903,  1904 482 

Steers,  value  of  imports  into  Germany,  1902-1904 483 

Stock  and  cattle  fattening,  value  of  alfalfa 258 

Stomatitis,  necrotic — 

description 97-99 

of  calves  and  pigs,  investigation  by  Bureau 26 

Sumatra  breed  of  goats,  remarks 386 

Suppurative  cellulitis,  or  cutaneous  abscesses,  description 131 

Sweden,  number  of  outbreaks  of  contagious  diseases  of  animals,  1904 468 

Swine — 

fever,  number  of  outbreaks  in  Great  Britain,  1904 .  465 

number  imported  from  Mexico,  1904 18 

Swine  plague — 

and  hog  cholera,  report  of  Bureau 27 

and  cholera,  found  m  carcasses  of  hogs,  1904 13 

number  of  cases  in  Denmark,  1904 462 

number  of  cases  in  France,  1904 463 

number  of  cases  in  Italy,  1904 466 

number  of  localities  and  farms  infected  in  Germany,  1904 463 

number  of  outbreaks  in  Sweden,  1904 468 

number  of  premises  infected  in  Hungary,  1904 465 

Switzerland — 

milch  goats,  article  by  F.  S.  Peer 387-391 

number  of  goats  and  production  of  milk,  1901 324 

value  of  exports  of  Toggenburg  goats,  1903 387 

Syrian  breed  of  goats 385 

Tacoma,  receipts  and  shipments  of  live  stock,  1904,  by  month^'gHeqDy_>j.v.S^g^950 
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Tallow—  P««e- 

and  stearin,  quantity  and  value  of  imports  into  United  Kingdom,  1904 . . .  477 

average  price  per  pound  of  exports,  1896-1904 486 

quantity  and  value  of  exports,  1903,1904 471 

quantity  and  value  of  exporte,  1896-1904  .,. 487 

quantity  and  value  of  exports,  1904,  by  countries 490 

quantity  and  value  of  exports  to  Alaska,  1903, 1904 501 

quantity  and  value  of  exports  to  Hawaii,  1903,  1904 503 

quantity  and  value  of  exports  to  Philippine  Islands,  1903,  1904 505 

quantity  and  value  of  exports  to  Porto  Rico,  1903,  1904 504 

quantity  and  value  of  exports  to  United  Kingdom,  1903,  1904 476 

quantity  and  value  of  imports  from  Alaska^  1903,  1904 502 

quantity  and  value  of  imports  from  Hawaii,  1903,  1904 504 

quantity  and  value  of  imports  into  France  from  United  States,  1903, 1904  .  484 
quantity  and  value  of  imports  into  Germany,  from  United  States,  1903, 

1904 482 

value  of  imports  into  France,  1902-1904 485 

value  of  imports  into  Germany,  1902-1904 483 

Tapeworms — 

found  in  carcasses  of  sheep,  1904 14 

infecting  fowls,  prevention 270 

infecting  fowls,  treatment - 271 

of  American  chickens  and  turkeys,  article  by  B.  H.  Ransom 268-285 

of  birds  and  fowls,  symptoms  and  pathology 269 

of  i>oultry,  life  history  and  source  of  infection 268 

Tarentaise  breed  of  goats,' description 378 

Tennessee — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Texas- 
losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Texas  fever — 

found  in  carcasses  of  cattle  and  calves,  1904 13 

report  of  investigation  by  Bureau 25 

Thompson,  George  tayette — 

article  on  *  *  Information  concerning  milch  goats  " 323-393 

article  on  **  Notes  on  the  Angora  goat  industry  '* 394-399 

Toggenburg  breed  of  goats,  description 367 

Topeka,  Kans.,  receipts  and  shipments  of  live  stock,  1904,  by  months 551 

Transvaal,  importation  of  cattle,  1903,  remarks 420 

Trinidad,  trade  in  animal  products,  1901-1903 428 

Tubercle  bacilli — 

human  and  bovine,  comparative  virulence  for  some  lai^e  animals,  article 

by  E.  A.  de  Schweinitz,  M.  Dorset,  and  E.  C.  Schroeder 159-186 

human  and  bovine,  virulence  for  guinea  pigs  and  rabbits,   article  by 
M.  Dorset 169-169 

Tuberculin — 

distribution  of  doses,  1903, 1904 33 

test  in  England 23 

test  in  England  and  Holland  for  cattle  for  importation 23 

Tubeiv'Mosis — 

experiments,  concerning 159-186 

found  in  carcasses  of  cattle,  sheep,  cal  ves,  and  hogs,  1904 13 

infection  by  exposure,  article  by  E.  C.  Schroeder  and  W.  E.  Cotton 44-65 

immunity  of  goats 341 

number  of  cases  in  Italy,  1904 466 

report  of  investigations  by  Bureau 21 

Tumor  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Turkey  industry  in  California 321 

Turkey,  use  of  oleo  oil,  remarks 431 

Turkeys — 

and  chickens,  American,  tapeworms  affecting,  article  by  B.  H.  Ransom.  268-286 

prices  in  California,  1903,  1904 321 

Ulcerative  anovulvitis,  description 99-100 
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United  Kingdom—  Page. 

imports  of  animals  and  animal  products,  1904 477 

number  and  value  of  imports  of  cattle,  horses,  and  sheep  from  United 

States,  1904 475 

production  and  consumption  of  dairy  products 435 

production  of  poultry  and  eggs 445 

quantity  and  value  of  imports  of  animals  and  animal  products  from  United 

States,  1903,  1904 476 

quantity  of  meat  imported,  1890-1904 478 

Uremia  found  in  carcasses  of  cattle,  sheep,  calves,  and  hogs,  1904 13 

Uruguay — 

ana  Argentina*  production  of  wool,  1893-1904 434 

imports  and  exports  of  animals  and  animal  products,  1902-3 428 

Utah- 
losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 507 

Vaccine,  blackleg — 

number  of  doses  distributed,  1904 24 

results,  1904,  by  States 24 

Vaginitis,  necrotic,  description - 100 

Veal  (and  beef),  salted,  value  of  imports  into  Germany,  1902-1904 483 

Venereal  disease  of  horses,  eradication 10 

Venezuelan  cattle  for  Cuba,  remarks 420 

Vessels  and  export  animals,  inspection,  1904 16 

Vicuna,  alpaca,  and  llama  hair,  quantity  and  value  of  imports  into  United 

Kingdom,  1904 477 

Virginia — 

losses  of  farm  animals,  1905 508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Vermont — 

losses  of  farm  animals,  1905 508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Washburn,  Henry  J.,  and  John  R.  Mohler,  article  on  **  Foot-rot  of  sheep  *\  117-137 
Washington — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 507 

Waterloo,  Iowa,  receipts  and  shipments  of  live  stock,  1904,  by  months 551 

Wattles  on  goats,  remarks 361 

Welsh  goat,  description 380 

West  Indies  and  Bermuda,   number  and  value  of  imports  of  cattle,  hogs, 

horses,  and  sheep  from  United  States,  1904 475 

Westphalian  breed  of  goats,  description 376 

West  Virginia — 

losses  of  farm  animals,  1905 •. 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Wichita,  Kans.,  receipts  and  shipments  of  live  stock,  1904,  by  months 552 

Widah,  or  African,  breed  of  goats,  description 384 

Wiesenthal  breed  of  goats,  description 375 

Wisconsin — 

losses  of  farm  animals,  1905 508 

number,  average  price,  and  value  of  farm  animals,  1904 506 

Wood,  Richard  H. ,  article  on  *  *  Incubation  and  incubators " 286-315 

Wool— 

and  hair,  value  of  imports  into  Germany,  1902-1904 483 

and  wool  manufactures,  quantity  and  value  of  imports,  1904,  by  countries. .  498 

and  wool  manufactures,  value  of  exports,  1892-1904 500 

and  wool  manufactures,  value  of  imports,  1892-1904 498 

carpet,  quantity  and  value  of  imports,  1904,  by  countries 499 

clip  of  Australasia,  1871,  1881,  1891,  1901,  1902 434 

clothing,  quantity  and  value  of  imports,  1904,  by  countries 498 

combiner,  quantity  and  value  of  imports,  1904,  by  countries 499 

domestic  and  wool  manufactures,  quantity  and  value  of  exports,  1904 500 

exports  from  Australasia,  1896-1904 434 

imports  at  Boston,  New  York,  and  Philadelphia,  1904,  by  countries 433 

production  in  Argentina  and  Uruguay,  1893-1903 434 
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Wool— Continued.  Pa«e. 

product  of  United  States,  1903,  1904,  bj  States 510-512 

quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

raw,  quantity  and  value  of  exports,  1903,  1904 471 

raw,  quantity  and  value  of  imports  from  Hawaii,  1903,  1904 503 

raw,  quantitv  of  imports  into  Germany  from  United  States,  1903 482 

raw,  value  of  exports  to  Alaska,  1903, 1904 502 

valueof  imports,  1901-1904 - 472 

value  of  imports  into  France,  1902-1904 485 

valueof  imports  into  Germany,  1902-1904 ; 484 

yam,  value  of  imports  into  France,  1902-1904 485 

Woolen  yam,  quantity  and  value  of  imports  into  United  Kingdom,  1904 477 

Worcester,  Mass.,  receipts  and  shipments  of  live  stqck,  1904,  by  months 552 

Wyoming — 

losses  of  farm  animals,  1905 509 

number,  average  price,  and  value  of  farm  animals,  1904 506 

number  of  dippings  for  sheep  scab  and  results 449 

Yarn  from  cattle  hair,  value  of  imports  into  Germany,  1902-1904 484 

Yarns,  alpaca  and  mohair,  value  of  imports  into  Germany,  1902-1904 484 

Zaraibi  breed  of  goats,  description 384 
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